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EMOGLOBINURIA, the excretion of extra- 
cellular hemoglobin in the urine, is recog- 
- nized as an early complication of severe thermal 
burns. It is a sign of rapid destruction of red 
blood cells producing, in the plasma, free hemo- 
lobin, which is usually excreted promptly by the 
idney.** In this paper observations are reported 
on the changes in the blood and in the urine and 
on the kidney complications occurring in 14 pa- 
tients with moderate or severe thermal burns, 10 
of whom showed hemoglobinuria. Experimental 
studies on the effect of heating human red cells 
and on the effect of injection into the dog of 
heated canine red cells will be outlined briefly 
and reported in more complete form elsewhere. 
In the literature on thermal burns, hemoglobin- 
uria has infrequently been reported as a compli- 
cation of severe third-degree burns involving usu- 
ally half or more of the body surface.** Cope 
and Rhinelander’ reported 9 cases of hemoglobin- 
uria in patients burned in the Cocoanut Grove 
disaster. Hemoglobinuria, according to Wilms,° 
was not a constant finding in severe burns. It 
lasted for only one or two days, and the amount 
of blood destroyed was not sufficient to endanger 
the patient's life. Oliguria and albuminuria, how- 
ever, were the usual consequences of severe second- 
degree or third-degree burns, whether or not he- 
moglobinuria was present. Albuminuria lasted 
five days or longer. Marchand® in a critical re- 
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view of the pathology of thermal burns found that 
the renal lesion of so-called “burn nephritis” is 
similar to that produced by hemoglobinuria due 
to other causes. Experimentally, hemoglobinuria 
has been demonstrated in an'mals burned by scald- 
ing.” *°- The heating of blood to 52 to 65°C. in 
vitro’* and the apparent heating of blood in vivo 
in burned animals'®: *** have both produced pro- 
of the red cells, with the 
ormation rocytes and microspherocytes. 
Pfeiffer found that destruction of by 
heat was evidenced by the immediate occurrence 
of hemoglobin in the plasma of anesthetized ani- 
mals burned by scalding, with a rise in subcuta- 
neous temperature as high as 63°C. Von Lesser’® 
observed hemoglobinemia and hemoglobinuria in 
burned animals, in normal animals transfused 
with blood from a burned animal, and in normal 
animals injected with homologous blood heated 
to 60 or 62°C. in vitro. The red cells with abnor- 
mal morphology were rapidly removed from the 
animal's circulation and presumably destroyed. 
Spiegler™® and Isaacs, Brock and Minot” con- 
firmed the morphologic changes occurring in heat- 
ed blood and observed that red cells heated to above 
50°C. were increased in osmotic fragility. No 
hemolysins or agglutinins were found in the 
plasma or serum of burned animals by Burk- 
herdt."* Spiegler noted the lack of toxic mani- 
fee-ations when heated blood was injected into 


a dog. 


MetuHops oF INVESTIGATION 


Following the Cocoanut Grove disaster, samples of 
urine showing hemoglobinuria were obtained for 
analysis. It was impossible in many cases to secure com- 
plete urine specimens during the first forty-eight hours 
hecause of incontinence, and because of the complex nurs 
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Taste |. Observations on 14 Patients with Moderate or Severe Thermal Burns, of Whom 10 Showed 
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DEcaEE RIDNEY FINDINGS 
iN URINE aT 
1 10 red. Severe No autopsy 
5.4; 130 cc.; specific gravity, 1.012; sediment — 
of ' casts, trace 
of hemosiderin. 
2 24 Ar. (catheterized): dark brown; scanty amount; Severe No autopey 
win, +44; — cells. 
3 16 dr: brown; 5.5; specific gravity, 1.022; Moderate No autopsy 
cain, 
casts, no red celis. 
4 16 dr: datk red; hemoglobin,* 520 mg. 100 cc.; Severe Extensive hemoglobinuria 
pH 55; 265 cox gravity, “1.016; prowein, 
+++; sediment — precipitate hemoglobin. 


5 17 br: datk red. Moderate Sheht hemoglobinuria 
20 Ar.: brown. 
42 Ar. yellow; no hemoglobin; 70 cc; 
ci" 1.014; protein +; 
hemosiderin +. 
6 24 Ar.: black. Severe Hemoglicbinuria: meerstitial 
40 hr: amber; no hemoglobin; pH 4.5; protein, ++; nephrit:s; healing tubu- 
casts, hemosiderin ++ lar 
oe ex.s Severe Shght hemoglobinuria; late 
15.1; 190 ce.; specific gravity, 1.010; protein, cubuler slight 
+4; prec uf hemog!obin, hemo- interstitial nephritis. 
re 


tein, > sediment — hemoglobin casts, hemo- 
9 catheterized): orange; trace of hemoglobin®; Slight Slight hemoglobinuria 
pH 5.5; 15 cc.; sediment — negative for hemoglobin 
casts, of hemosiderin, no red cells. 
% 10 24 Ar.: dark amber; trace of hemoglobin®; pH 7.0; Sligh- Hemoglobinuria; sligh 
- 9 cc.; specific gravity, 1.010; protein, +++; j imtersti- 
hemoglobin casts or hemosiderin. tial nephritis. 
44 Ars orange: faint trace of hemoglobin*; pH 7.0; 
specific gravity, 1.008; protein, + +. 
il 6 Ar: orange; questionable trace of hemoglobin; pH 7.0t; None No hemoglobinuria or renal 
+; sediment—no hemog casts, no abnormality 
il Arc amber; negative for hemoglobin; pH 7.0; pro- ~ 
tein. + +; sediment — no 
12 & hr. (catheverized): yellow; no hemoglobin; pH 8.01; None No hemoglobinuria or renal 
6 ce. abnormality 
10 fr. (cathererized): amber; trace of hemoglobin; 
pli 7.0; 190 cc.; specific gravity, 1.015; pro- , 
tein, +++; sediment —no hemoglobin casts, no 
ond 
13 24 hr: yellow; no hemoglobin; acid; 440 cc.; specific None No hemoglobinuria or ren» 
gravity, 1.020; protein, +; sediment — no casts. abnormality 


48 Ar. red brown; acid; specific gravity, 1.022; 1020 ce.; 
sediment — many red cells and sulfadiazine crystals. 


14 4 hr: yeliow; no hemoglobin; acidt; 65 cc.; protein, +; None 
sediment — no hemoglobin casts, hemosideria e 
few red cells (menstruation). 
13 Ar: amber; trace of hemoglobin; slightly acid; 
sediment — no hemoglobin casts, 
++, few red cells. 


*Positive reaction to benzidine: no red cells in sediment. 
*Received intravenous sodium lactate or sodium bicarbonate soluuon cr beth. om wimussion an! tor 24 44 hows 


Tasts 1 (continued). 
Case 
Vol. 

hemoglobin casts, hemosiderin + +. 

46 light brown; hemoglobin,* 80 mg. per 100 cc.; 
pH 7.5; 40 cc.; specific gravity, 1.011; protein, 
+++; sediment — precipitate of hemoglobin, 
hemoglobin casts, hemosiderin + +. 

8 13 Ar.: dark red. Severe 
34 Ar: amber; trace of hemoglobin®; 5.8; pro- 
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Tastz | (concluded). 
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nous (begun at 46 hr.) 


(begun at 


Sulfadiazine, oral 
% br.) 


intrave- 


nous (begun at 41 he.) 


| 


intrave- 
(begun at 36 br.) 


Boric ointment; triple dye. 


>. R 


2. 


- 


= = 


GRespiratory-tract involvement graded as follows: slight (+); moderate (++); severe (+4-+); and very severe (++++4). 


tOne unit equals 250 cc. 
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Casa HEMO- SULPON AMIDE Raspratoay 
No. Treaary riows§ 
BIN 
% %o 
1 39 90 +++ 
2 ill sulfadiazine, intrave- +++ 
(begun at 27 br.) 
3 130 +++4 
107 
43 83 
4 sulfadiazine, ++4 
43 96 36 he. 7 
37 &4 
5 115 36 he. 71 Fe +++ 
122 
9 48 
100 
2 ‘ 88 62 
6 42 90 56 triple dye; coi) 48 Sodium sulfadiazine, HEE +++ 
13 sulfanilamide powder. 
35 75 % 
&% 
92 
98 
7 23 46 115 48 - water cleaning: i 24 $edium ++++ 
76 nous 
3% 53 108 63 
68 
63 31 62 76 
73 
71 
86 
6 
75 
7s 
8 12 56 127 A PO 17 24 Sedium sulfadiazine. intrave > 
42 nous (begun at 60 br.) 
36 53 ill 47 
37 
a] 92 30 
33 
22 
17 
18 
14 
2 36 | 
3 (lobar 
4 pneumonia) 
6 Débridement; tannic acid © 
Rg and silver nitrate; vas- 
23 eline strips. 
34 
50 
2 Plaster cast om arms; vas- + 
4 cline dressings elsewhere. 
11 
17 
25 
36 
61 
: Débridement; triple dye. 0 
7 
18 
27 
34 
52 
1 Débridement; vaseline dress 
4 ing on upper extremi- 
7 ties; tannic acid and sil- 
13 ver nitrate elsewhere. 
17 
18 
25 
38 
49 i 
60 
é 1 . Plaster cast on left arm; — | 
2 triple dye on thigh; ben- 
7 tonite (aluminum  sili- 
14 cate) to left leg. | 
38) 
62 


contamination. In the patients not injured at Cocoanut 
Grove (Cases 9-14), the collection and examination of 
i and was more complete than in the 


Quantitative estimation of the hemoglobin in plasma and 
in urine was performed by the benzidine method of Bing 
and Baker.2!.22 Examination of pigments in plasma, 
i Hardy recording 


serum or urine was made with the 


samples were taken from the antecubital vein or femoral 
vein, using as anticoagulant a mixture of dry ammonium 

potassium oxalate, 200 mg. per 100 cc. of blood.?5 
The hemoglobin was determined by a photoelectric-cell 
colorimeter 


The number of unusually spherical cells present in the 
red-cell population was estimated from fixed smears of 


Using these crude criteria, several observers 
agreed within 0.5 to 1.0 per cent on the number of sphero- 
cytes in 1000 red cells counted if the number was 3 per 
cent or above. In smears from 16 normal subjects the 


zero to 0.4 per cent, with an average value of 0.2 per 
cent. 

The osmotic fragility of red cells was determined from 
freshly drawn venous blood. Accurately measured 0.1-<c. 
samples of blood were pipetted into a series of tubes con- 
taining 1.0-cc. amounts of the following solutions: hyper- 
tonic sodium chloride (2.0, 1.5 and 1.0 per cent), isotonic 
sodium chloride (0.85 per cent), hypotonic sodium chlo- 
ride (0.80 to 0.10 per cent) and distilled water. These 
reagents were maintained as stock solutions kept at room 
temperature. The samples were mixed and centrifuged, 
the supernatant fluid was poured into a separate set of 
clean tubes, and 0.5-cc. samples of the supernatant solu- 
tions were diluted to 10 cc. with distilled water in 


hydroxide was added to each tube, the sample mixed, 
and the hemoglobin determined in an Evelyn colorimeter 


Observations made at the Massachusetts Institute of Technology. 


f 


tonic range to give a corrected figure for hemolysis. 
percentage hemolysis at each salt concentration 
calculated by dividing the corrected for 
by the similarly corrected figure for 
produced in distilled water. The 


Since 
contained 1.0 cc. of salt solution 
tonicities and 0.1 cc. of whole blood, the plasma contrib. 
uted by the blood sample altered 
cordingly, the final tonicity of the hypotonic mixture was 


Taste 2. Normal Osmotic-Fragility Values Expressed as 
Tonicity of Sodium Chloride. 


Hemorss '% 25% S% WH WH BH 
“Maximum 049 047 046 O45 O41 040 0.35 
Minimum 042 040 038 037 O33 O31 0.21 
Average 045 043 042 O41 038 036 0.30 - 

cent solution of sodium chloride. Table 2 shows the 

osmotic-fragility values for 30 normal subjects with 


between the ages of seventeen and 
sixty-one. There was no significant difference between 
males and females. 

Autoagglutinins (cold agglutinins)2* and hemolysins®* 
were tested for in the serum clotted venous blood 


agglutination or hemolysis after being chilled for one hour 
at 0°C. and again after subsequent incubation at 37.5°C. 
for one hour. 


HEMOGLOBINURIA 

Observations were made on 40 patients with 
burns involving from 15 to 65 per cent of the 
body area. Eleven of these patients showed hemo- 
globinuria. The series includes 34 patients burned 
in the Cocoanut Grove disaster and 6 others. De- 
tailed studies on 10 of the 11 patients 
hemoglobinuria (Cases 1-10) and on 4 patients 
showing no hemoglobinuria (Cases 11-14) are 
shown in Table 1. One patient with gross hemo- 
globinuria following a 65-per-cent burn sustained 
at Cocoanut Grove was omitted from the table 
because no determinations on the blood were made 
before death, which occurred in six hours. Gross 
hemoglobinuria was observed in 9 of 12 patients 
from Cocoanut Grove who showed combined 
second-degree and third-degree burns involving 
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ing problem presented by the many gravely ill patients. using filter No. 
The urine data for Cases 1-8 in Table 1 are therefore the hypertonic salt 
necessarily incomplete concerning the total output of 
urine and the analysis of all specimens. In these cases one 
ot more urine samples voided within sixteen to forty- 
two hours after the burn were examined critically. The 
pH and hemoglobin content were determined within a 
day after obtaining the specimen. Careful study of the 
sediment was not done until five days after collection of 
the carly specimens, which were preserved in an icebox 
and remained acid and remarkably free from bacterial 
Cocoanut Grove cases. Samples of venous blood were 
always examined within two hours after collection. The assull Ditrarily amount ot plasm 
hematologic and chemical methods employed in this in- in each case was 55 per cent of the blood sample and 
vestigation have been described in detail in a previous that the plasma was osmotically equivalent to an 0.85 per Vol. 
spectrophotometer.*?* The pH of urine was measured in 
with a glass electrode. The total protein in urine, includ- 
ing hemoglobin and other proteins, was roughly estimated 
by observing the precipitate in a sample boiled after 
acidification with acetic acid. Hemosiderin was detected 
microscopically as black-staining particles in a drop of 
sediment from centrifuged urine observed after the addi- 
tion of a drop of: ammonium sulfide solution.** Blood hemoglobin levels of 80 to 105 per cent, comprising 13 
was equivalent to 15.6 gm. per 100 cc. The erythrocytic a 
y with physio- 
volume per cent or hematocrit was determined by the  jogic salt solution and to each dilution was added an 
Wintrobe?* method. equal volume of 2 per cent suspension of Group O erythro 
cytes. As a source of complement for the hemolysis tests 
on fresh human serum was then added in quantities equal 
as h These mi 
to be a spherocyte if it was small in diameter compared 
number of red cells classified as spherocytes varied from 
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45 to 65 per cent of the body area. Hemoglobin- 
uria was not observed in the other 22 cases from 
the Cocoanut Grove including 12 cases show- 
ing severe burns involving 25 to 40 per cent of 
the body area. Since many cases of moderaee or 
minimal uria may have escaped notice 
at the time the Cocoanut Grove disaster, the 


values ranging from 65 to 215 mg. of hemoglobin 
per 100 cc. of plasma. In Case 4, the plasma hemo- 
level decreased during sixty hours after the 
from 185 to 65 mg. per 100 cc., coincident 
with a decrease in hemoglobinuria. Spect 
examination of the plasma from this case rev led 
the characteristic absorption bands of oxyhemo- 
and, in addition, an increased absorption of 
t at approxima 620 millimicrons, which 
was not obliterated by the addition of sodium 
cyanide or hydrogen peroxide. The latter ab- 
sorption band is characteristic of methemalbumin., 
as observed by Fairley”® and confirmed by Fox.*® 
Observations on Urine and Kidney Function 

In patients with gross hemoglobinuria the urine 
was scanty in amount for one or two days, 
varied in color from black to red to pale brown, 
and contained sediment varying from a trace to 
5 per cent of the urine volume of brown or red 
material greeny as precipitated hemoglobin and 
hemoglobin ca The gravity was not 

P moa varying from 1.010 to 1.022 
in 5 cases tested. In observations on 8 patients 
with hemoglobinuria who had not received injec- 
tions of sodium lactate, the urine was acid, the pH 
varying from 4.5 to 5.8, except in 1 case (Case 10) 
in which the pH was 7.0. Increased acidity of urine 
was observed, however, without hemoglobinuria in 
Case 13. Masses of hemosiderin were detected in 
the urine samples from 8 of 9 patients examined 
who had hemoglobinuria. 

The red and brown pigments in the urine were 
identified by spectroscopic analysis as predomi- 
nantly oxyhemoglobin mixed with traces of met- 
hemoglobin. There was no evidence in the urine 
of myohemoglobin, 5" observed in urine following 
crush injuries by Bywaters et al. 82 The amount of 

lobin in urine samples varied from a trace 
in Cases 9 and 10 to a maximum observed value 
of 520 mg. of hemoglobin per 100 cc. of urine in 


Case 4. After rapid centrifugation of the latter 
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in the supernatant 
uid was only indicating 
that pdr Me the hemoglobin was 
precipitated from solution. The duration of hemo- 
globinuria could be only roughly estimated. The 
maximum excretion of hemoglobin in Cases 1-8 
occurred during the first twelve or twenty-four 
hours, decreasing quite rapidly to a moderate 
of hemoglobin within 


Proteinuria other than than hemoglobinuria occurred 
in the first twenty-four to -eight hours to a 
striking degree in Cases 2, 4, 10, 12 and 14 and to 
a moderate degree in Cases 3, 5, 6, 7, 8, 11 and 13. 
Thus, proteinuria of significant occurred 
with hemoglobinuria in Cases 2, 4 and 10 and 
without hemoglobinuria in Cases 12 and 14. 

Oliguria occurred in the first twenty-four to 
forty-eight hours in most of the severely burned 
patients whether or not hemoglobinuria was pres- 
ent. There was, however, no case of complete 
anuria. Of 10 pe patients with hemoglobinuria, the 
nonprotein nitrogen of the blood was determined 
in 7 cases. Chronic azotemia of moderate severity 
occurred in spite of the re-establishment of ade- 
quate excretion of urine in 4 patients (Cases 5, 6, 
7 and 10) who lived for periods of five to thirteen 
days after the burn. Transient azotemia 
in the only surviving patient with hemoglobinuria 
(Case 8). Of the remaining 5 patients with hemo- 
globinuria, azotemia was observed in Case 4 in 
thirty-six hours, death occurring in seventy-nine 
hours; no observation or only an early one was 
made in Cases 1, 2, 3 and 9. Of 4 patients without 
hemoglobinuria, terminal azotemia occurred in 
Case 11, reversible azotemia occurred in Cases 13 
and 14, and no azotemia was observed in Case 12 
during a period of twenty-seven days following » 
severe burn involving 65 per cent of the body 
area. Azotemia in burned patients is discussed in 
detail by Taylor et al.** 

No significant anemia occurred during the first 
twenty-four or forty-eight hours in the 14 burned 
patients, of whom 10 (Cases 1-10) showed hemo- 
globinuria. During this period, determinations of 
the hematocrit or of the concentration of hemo- 
globin in venous blood obviously had limited 
meaning because of the fluctuations in blood volume 
produced by the loss of blood plasma into the 
burned area or by the parenteral administration of 
plasma and other fluids. A delayed essive 
anemia that developed at approximately the end 
of one week in Cases 6, 7, 8, 12 and 14 was ob. 
cerved by others.* 


rough and minimum approximation. Hemoglo- . 
binuria of minimal degree was observed in 2 other to forty-eight hours. Since oliguria was marked 
patients (Cases 9 and 10) who received burns in the first twenty-four hours, it was impossible 
involving 30 and 20 per cent of the body area, to establish the time of onset of hemoglobinuria. 
respectively. It is probable, however, that hemoglobinemia oc- 
Hemoglobinemia, the occurrence of free hemo- 
globin in the plasma, was observed during the 
7 first twenty to thirty-six hours in Cases 1-8, with 


Histologic Examination of Kidneys 
The kidneys were studied hist 
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14, burned 15 per cent; and extremely in Case 9, 


in 9 burned 30 per cent. In the last case, hemoglo- 


patients.** In 3 patients (Cases 11, 12 end 13) who binuria was observed at a time when the osmotic 


showed no hemoglobinuria there was no signifi- 


with that of hemoglobinuria, as evidenced by the 
finding of hemoglobin casts in the tubules in 
“in general the histologic picture as 
scribed below, with variations for pa- 
tients, as indicated in Table 1. The com in Oe 
tubules varied in number and appea 
typical in casts to coarsely and finely 
granular, brownish or reddish casts. Some tubules 
also contained dense —. hyaline material, occa- 
sionally pol and mono- 
nuclear cells and, rarely, ved cells. In some cases 
the epithclium of the tubules containing the hemo- 
globin: casts showed evidence of degeneration and 
necrosis. The tubular epithelium was occasion- 
ally more granular than normal; in other cases 
there was evidence of regeneration of the epithe- 
lium of the tubules. In several cases the inter- 
stitial tissue showed areas of infiltration with lym- 
phocytes, plasma cells and, rarely, eosinophils. In 
general the glomeruli and blood vessels were 
normal. 


CuHances 1N Rep 


The osmotic fragility of the red cells was signifi- 
cantly increased above normal in 7 patients. 
these, 5 patients (Cases 1, 2, 4, 5 and 9) had 
hemoglobinuria and 2 patients (Cases 12 and 14) 
had no hemoglobinuria. No significant increase in 
osmotic fragility of the red cells was observed in 5 
patients with hemoglobinuria (Cases 3, 6, 7, 8 and 
10) and in 2 patients with no hemoglobinuria 
(Cases 11 and 13). It should be emphasized, how- 
ever, that in 10 patients the earliest observation of 
the osmotic fragility was from seventeen to forty- 
four hours after the burn; the red cells in 6 of 
these 10 patients showed no significant elevation of 
the osmotic eo See This interval was usually 
beyond the period of maximum hemoglobinuria 
and presumably, therefore, past the period of max- 
imum blood destruction. The interval after the 
burn in which the initial observation was made 
of the osmotic fragility is shown in Figure 1. In 
4 patients not from Cocoanut Grove, the osmotic 
fragility of erythrocytes was determined promptly, 
within a period of a half to three hours after the 
burn. The fragility was normal in only 1 of these 
patients (Case 11), whose burn involved 20 per 
cent of the body area. In the other 3 patients, the 
osmotic fragility was increased as follows: slightly 
in Case 12, burned 65 per cent; moderately in Case 
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Ficure 1. Relation of the Interval after the Burn to the 
Osmotic Fragility of the Red Cells. 
The maximum range of osmotic fragility (from 1 
cases. 


fragility test (Table 1 and Figure 2) indicated 
that 1 per cent of the patient’s red cells were hemo- 
lyzed in isotonic (0.85 per cent) sodium chloride 


HEMOLYS'S, PERCENT 


TOMICITY EXPRESSEO AS NACL Gu % 
from Case 


dy 
volving 30 per cent of eS Sa and three hours 
before the patient's deat 


solution and thus, presumably, were susceptible to 
osmotic hemolysis in the patient’s own isotonic 
blood plasma. The progressive disa and 
probable destruction of the red with abnor- 
mally increased osmotic fragility are shown ” 
Cases 4 and 14 in Figures 3 and 4, 
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(Cases 4, 5, 6, 7, 9 and 10) who showed hemoglo- 
binuria the histology of the kidneys was consistent _ 
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in Figure 5. The spherocytes | 
tly increased in number, being 3 per cent 

or above, in Cases 3, 4, 13 and 14, with simulta- 

. in f ili in 


ExpERIMENTAL STUDIES ON Hearep Bioop 


_ ‘The experimental studies on human blood heat- 

ed in vitro and:on dog’s blood heated in vitro and 
injected into the same animal are summarized 
briefly below and will be reported fully elsewhere. 
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When samples of normal human defibrinated 
blood wefe heated in glass test tubes in a constant- 
temperature water bath to temperatures as high as 
46°C. and the temperature was maintained con- 


occurred depending on the duration of heating, 
which was extended to one hour as a maximum. 
Within a “critical zone” of temperatures (51 to 


blood samples were heated rapidly — in one 
« 
or asec 36 ee 
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4. Progressive Loss of Sphevecyses ond of Bed 
Cells of Increased Osmotic Fragility in Case 14. 


and a half minutes—to a given temperature and 
immediately cooled to 37°C. 

These abnormal or “thermal” changes in the red 
cells occurred in a r and reproducible man- 
ner. The first alteration was the forma- 
tion of increasing numbers of rounded, budlike 

or filaments, with 


cytes, microspherocytes 
vhosts” and many erythrocytic fragments varying 
in diameter from 1 to 2 millimicrons down to in- 
numerable small particles, approximately the size 
of bacteria, showing active brownian movement in 
a wet preparation. Coincident with the appear- 
ance of spherocytes and microspherocytes in the 
smear, the osmotic fragility of the red cells in- 
creased above normal and progressed to a maxi- 
mum range with the progressive increase in sphero- 
cytosis of the erythrocytes. When the osmotic fra- 
gility increased to the maximum range, some of 
the red cells were susceptible to hemolysis as ob- 
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Blood smears from certain of the burned pa- 
tients showed fragmentation, budding, spherocytes 
and microspherocytes of the red cells. Maximum 
fragmentation of red cells was seen only in the 
smears taken promptly after the burn, as in Case stant for a period of one hour, no changes were 
14, shown in Figure 5. Deeply staining sphero- 
reg 22 HOURS 
| 
20 
4} 
TOMCITY EXPRESSED AS NACL GUS 
Ficure 3. Serial Curves of the Osmotic Fragility of the , 
Red Cells from Case 4. 
This shows a progressive loss of abnormal ceils 
up to sixty hours after the burn. 
cytes, however, were detectable in significant num- 
bers in Case 4 sixty hours after the burn, as shown 
Cases 3, 4 and 14. In Case 13 the fragility was 
normal when determined thirty-eight hours after 
the burn, and accordingly the observation one hour 
after the burn of 3 per cent spherocytes in the blood 
smear constituted the only abnormality detected 
in the red cells. The disappearance of spherocytes 
from the blood smear coincident with the disap- 
pearance of red cells with increased osmotic fragil- 
ity is shown in Figure 4. 
Since autoagglutinins or autohemolysins might Progressive increase in this process of fragmenta- 
have arisen from the thermal burn and might have tion was associated with the appearance of sphero- 
influenced the red cells, these antibodies were 
sought for in samples of blood serum obtained 
from Cases 1-8 seventeen to thirty-seven hours after 
the burn. No “cold” or “warm” agglutinins or 
hemolysins were detected in these samples taken at 
a time when increased osmotic fragility was ob- 
served in Cases 1, 2, 4 and 5. 
| 


cent) 

red cells varied with the temperature and with the 

duration of heating. The amount of 

was negligible when the osmotic fragility was nor- 

mal, when it was increased only moderately, and 

in many cases when it was increased to the maxi- 
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fragility test and in vivo by injection of the heated 
into the same ani None of the animals 


were burned. Five healthy dogs weighing from 
12 to 18 kg. were bled of one sixth to one fourth 
of their blood, followed by the intravenous injec- 
tion of an equal volume of isotonic sodium chlo- 
ride solution containing 40 cc. of molar sodium 
lactate. In observations on dogs 1, 2 and 3, about 


Ficure 5. Stained Blood Smears after Burns (X 1000). 
The preparation on the left was made half an hour after the burn in Case 14; that on the right, 


sixty hours ajter the burn in Case 4. Both show densely stained spherocytes, and 


a certain number of fragmented forms. 


duced is that was progressive, ranging 
from 2 to 5 per cent of the red cells to complete 
hemolysis at 65°C. These thermal changes were 
inherent in the red cells themselves and did not 
depend on the medium in which they were sus- 
pended, whether plasma (heparinized), serum or 
isotonic salt solution, and were produced in vitro 
out of contact with the tissues. The serum from 
heated blood did not hemolyze or change normal 
red cells, and the serum from unheated blood did 
not reverse the changes in heated erythrocytes. 
When subjected to severe mechanical trauma for 
an hour in a test tube, blood that had previously 
been heated to 50°C., with a slight increase in 
osmotic fragility, showed no significant increase 
in susceptibility to hemolysis. However, after 
heating to 52, 55 and 58°C., gg the os- 
motic fragility and morphologic changes were 
maximal, and hemolysis from trauma increased 
progressively with the higher temperatures and 
was significantly greater than the hemolysis of 
blood heated to 50°C. 

The susceptibility to hemolysis of heated blood 
from dogs was observed in vitro by the osmotic- 


that on the left, 


one fifth of each animal’s blood volume was heated 
in vitro to approximately 53°C., producing maxi- 
mum changes in morp and in osmotic fra- 
gility, whether the red cells were heated in serum, 
washed and resuspended after heating in hyper- 
tonic (1.275 per cent) sodium chloride solution 
or washed and nded before heating in iso- 
tonic (0.85 per cent) sodium chloride solution. 
The heated suspension of red cells in each case 
was cooled to room temperature and injected into 
the same dog. Blood samples removed from these 
three animals immediately after injection showed 
an abnormal osmotic fragility comparable to the 
“mixed-population” fragility curves produced in 
vitro by mixing 20 to 30 per cent by volume of 
heated blood with unheated blood. The stained 
smear showed spherocytes immediately after i injec- 
tion. In the course of several hours after injection 
the spherocytes and abnormally 
disappeared coincident with extreme hemoglobin- 
emia and hemoglobinuria lasting for twenty-four 
to thirty-six hours. All three dogs recovered with- 
out reactions, without azotemia, and with the ex- 
cretion of copious amounts of urine with a pH of 
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fifth of the blood volume was removed, defibrin- 
ated, heated to 50°C., and reinjected. This degree 
of heat did not change the osmotic fragility of the 
red cells. Following injections there was no change 
in morphology or osmotic fragility, no disappear- 
ance of the animal’s red cells and no hemoglobin- 
uria. In a second control observation in dog 5, 
one fourth of the blood volume was removed into 
sodium citrate as an . and heated to 
53.7°C., and only the plasma, obtained by centrif- 
ugation, was rejected. 1 The heating produced a 
maximum increase in the osmotic fragility and 
considerable hemolysis of the red cells. Injection 
of the deep-red plasma, which was free of cells and 
fibrin, did not alter the osmotic fragility of the 
dog’s red cells and produced only slight and tran- 
sient hemoglobinemia and hemoglobinuria. 
Discussion 

It is evident that hemoglobinuria as a complica- 
tion of severe thermal burns results from the rapid 
destruction of red cells, producing hemoglobinemia 
with consequent excretion of free hemoglobin in 
the urine. Concerning the mechanism of hemol- 
ysis of red cells, no cold or warm agglutinins or 
hemolysins were found in samples of serum ob- 
tained from 4 patients at a time when their cryth- 
rocytes showed increased osmotic fragility. In 
6 patients, the increased osmotic fragility occurred 
without or before sulfonamide therapy. In a pa- 
tient (Case 9) whose osmotic fragility showed the 
greatest increase obtained in this series no chemi- 
cals were applied to the burn. There was no 
apparent clinical complication, such as pulmonary 
involvement, which was common to all cases either 
with hemoglobinuria or with increased osmotic 
fragility. All 14 patients received intravenous in- 
jections of large volumes of human plasma both 
with and without the development of hemoglo- 
binuria or increased osmotic fragility. Other pos- 
sible causes for destruction of erythrocytes mav 
include intravascular thrombosis and possibly the 
formation of cavillary emboli3* 

By contrast, the positive evidence derived from 
the observations of the patients and from the ex- 
periments reported here in brief form supports the 
belief that the principal and immediate cause of the 
increased blood destruction in thermal burns is the 
heating of the circulating blood in the tissues adja- 
cent to the burned area. This evidence can be sum- 
marized as follows: The red cells from certain of 
the cases reported here, examined promptly after 


. the burn, revealed a mixed population of normal 
spherocytes 


cells and of of varying sizes. The 
erythrocytes exhibited varying degrees of increased 
osmotic fragility. In severe cases of burn, heating 
of the tissues probably occurs, since subcutaneous 
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temperatures of from 51 to 65°C. have been pro- 
duced and maintained for several minutes experi- 
mentally in anesthetized animals by scalding’® and 
by igniting turpentine on the skin.'’ The heating 
vt human blood in vitro within the critical zone 
of 51 to 65°C. produced irreversible and —— 
sive fragmentation and formation of spherocytes, 
progressive increase in the osmotic fragility in on 
potonic salt solutions and hemolysis of some of the 
red cells in plasma, serum or isotonic salt solution. 
The effects produced by heat were inherent in the 
erythrocytes themselves and were not caused by 
demonstrable hemolytic agents or dependent on 
the presence of animal tissue, serum or plasma. 
The process of fragmentation apparently uced 
spherocytes and microspherocytes, by re- 
moving from the erythrocyte a larger proportion 
of surface than of volume. If the usual osmotic 
properties of the surface and contents of the frag- 
mented cells are retained, then from observations 
of Gansslen,** Haden*™ and Castle and Daland,™ 
spherocytes and microspherocytes will show an in- 
crease in Gsmotic fragility because their spheroidal 
shape permits less swelling before hemolysis occurs 
on reaching the spherical form, which is the form 
permitting no further increase in volume without 
increase in surface. 

~ When the blood of dogs was heated sufficiently 
to cause increase in osmotic fragility and was then 
injected into the animal, presumably those red cells 
susceptible to hemolysis in vitro in isotonic sodium 
chloride solution were subject to osmotic hemolysis 
in vivo in the isotonic plasma of the animal. As 
for the less fragile erythrocytes susceptible to he- 
molysis only in hypotonic solutions, the mechanism 
of their destruction is probably analogous to that, 
for example, found in congenital hemolytic jaun- 
dice. As suggested by Ham and Castle,*’ cells 
that are not hemolyzed in isotonic salt solution 
or plasma may be slowly destroyed as a consequence 
of erythrostasis in the spleen and other organs 
Thus, it has been demonstrated by the above auth. 
ors and by Tsai et al.** * that the sterile incuba- 
tion of normal human blood in vitro or the stag- 
nation of animal blood in vivo leads to progressive 
increases in volume, spheroidicity and osmotic 
fragility such that eventually some of the cells 
are lyzed in isotonic salt solution, plasma or serum. 
The possible influence of mechanical trauma as 
cause of hemolysis requires further study. 

In contrast with the observations on hemoglobin. 
uria in dogs. in which the urine was copious and 
neutral or alkaline in reaction, kidney complica- 
tions developed in certain of the burned patients 
who showed hemoglobinuria. Most of the severe- 
ly burned patients, during the first twenty-four 
hours, showed oliguria, acid urine and aeade. 


{ 
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uria, but this triad did not appear to be associated 
with the development of chronic azotemia. Of 
3 patients without uria, terminal azo- 
temia occurred in 1 and transient azotemia in 2. 


a decrease in 
established from the data available, especially in 
view of the large concentrations of nitrogen excret- 
ed in the urine, as reported by Taylor et al.™ 
Also, the azotemia might have regressed if these 
patients had lived longer than five to thirteen days 
and had recovered from their extensive burns. 
From the clinical observations, the use of triple 
dye in treatment of the burned area was not a 
factor common to the occurrence of chronic azo- 
temia, since it was not used in 1 patient (Case 10) 
who showed this condition. Also triple dye was 
used in 1 patient (Case 8) who showed reversible 
azotemia. Large amounts of hemoglobin can be 
excreted by the human or animal kidney without 
azotemia if the urine is adequate in volume and 
neutral or alkaline in reaction.’:*** Hemoglo- 
binuria**: ** and methemoglobinuria® in animals 
excreting acid urine, however, have produced olig- 
uria and uremia. In the patients considered here 
with irreversible azotemia, histologic examination 
of the kidneys post mortem revealed 
casts in each case, but there was no extensive ob- 
struction of tubules by these casts or advanced 
changes in interstitial tissue or in tubular epithe- 
lium. The histologic changes did not explain ade- 
quately the apparent inability of the kidney to 
clear the blood normally of its content of nonpro- 
tein nitrogen products. The occurrence of azo- 
temia together with hemoglobinuria in these pa- 
tients is similar only in part to kidney complica- 
tions following intravascular hemolysis from 
blackwater fever or transfusion of incompatible 
blood.**: ** In these latter conditions the oliguria 
or anuria is usually protracted, resulting in higher 
of azotemia, which may reverse com- 
pletely with the re-establishment of diuresis. The 
mechanism of oliguria or anuria as related to the 
histology of the kidney in these conditions is a 
debated subject.**: **: The immediate treatment 
of a severely burned patient, however, should 
probably include the sdministeation of fluids and 
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may, as in this series, show alterations that vary 
from only slight spherocytosis of erythrocytes to 
advanced morphologic changes associated with an 
extreme increase im osmotic fragility involving 30 
per cent of the patient’s red cells, as indicated in 
Case 9 (Fig. 2). Correspondingly, blood de- 
struction may be of a mild degree, as in Case 14 
(Fig. 5), with no hemoglobinuria, or the rapid 
destruction of a considerable volume of red cells 
may be followed by hemoglobinemia, ~esence 
uria and possibly irreversible azotemia 


SUMMARY 


Gross hemoglobinuria was observed in 9 cases 
and minimal hemoglobinuria in 2 among 40 
cases receiving combined second-degree and third- 
degree thermal burns involving 15 to 65 per cent 
of the body area. The maximum excretion of 
hemoglobin occurred during the first twelve to 
twenty-four hours, then decreased rapidly. 

The urine samples from patients with gross 
hemoglobinuria were scanty in amount for one or 
two days, varied from to red to light brown, 
and were acid (pH 45 to 58), and the urines 
contained in solution, in precipitated 
form and in casts. The red and brown pigments 

were identified spectroscopically as 
mixed with traces of methemoglobin. 
no evidence of myohemoglobin. 

The plasma or serum from 8 cases showed hemo- 
globinemia. Spectroscopically, oxyhemoglobin and 
methemalbumin were detected in the serum exam- 
ined from 1 patient. 


Chronic azotemia of moderate severity occurred 
in spite of the re-establishment of adequate excre- 
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alkali in an attempt to establish prompt diuresis 
of neutral or alkaline urine. 

In summary, it is probable that in thermal burns 

destruction of a considerable volume of erythro- 

imilar OOS¢Crvauc UY at 

inuri ed with oliguria, however, chron- 

ee of pve anne porn was observed in blood, the duration of heating and the volume of 

spite of re-establishment of adequate urine output blood subjected to these conditions. Accordingly, 

in 4 of the 5 patients living more than five days. the thermal changes in blood may not correlate 

These were the only cases of chronic azotemia oc- strictly with the area burned but may be antici- 

curring in the 40 patients considered here whose pated in extensive third-degree burns. This con- 

burns involved from 15 to 65 per cent of the body CPt 
represen hemoglobinuria occurring i ou 

burned over a body area of 45 to 65 per cent in the 
Cocoanut Grove disaster. This fire may well have Vol. 
produced more intense and prolonged heating than 19 
did the source of burns in Cases 12 and 13, in 
which the patients were severely burned but 
showed no striking blood changes or hemoglobin- 
uria. 

The blood of burned patients, if examined early, 
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tion of urine in 4 of 5 patients with hemoglobinuria 
who lived five days or longer. In 6 patients with 
hemoglobinuria examined post mortem, the his- 
tology of the kidneys was consistent with hemo- 
globinuria in each case. It is suggested that the 
immediate treatment of severely burned patients 
should attempt to establish diuresis of alkaline 
urine. 

cwenty four forty hours the 14 burned 
patients, of whom 10 showed 


anism of swelling and osmotic hemolysis in the 
isotonic the animal. 


pending on the temperature attained by the blood, 
the duration of heating and the volume of blood 
subjected to these conditions. 
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has received considerable mention during the 
past several months. It is with the solution of 
this problem as the goal that complete co-operation 
is being asked of civilian family physicians, and it 
is with such a thought in mind that this paper has 
been It is hoped to point out the serious- 
ness of the condition and the factors involved in 
absenteeism, the job involved in preventive meas- 
ures and the need for complete understanding and 
co-operation between the industrial physician and 
local attending physician, employees and the com- 
munity as a whole. 

It must be borne in mind that present-day con- 
ditions have brought into industry the very young 
worker, the relatively old worker and the female 
worker. These employees are a In 
some cases they, are physically be standard. 
Their environmental conditions are often poor. 
They have moved into localities near their places 
of employment, thus creating crowded and un- 
sanitary conditions. All these factors furnish in- 
numerable reasons for the present-day difficulties. 
They explain the frequency rate of accidents, the 
increase in rate of disabling diseases and the re- 
sulting absenteeism with its slowing of uction 
of the supplies that the men at the t must 
have. 

Industry itself has made sweeping progress in 
the handling of its medical problems. It has es- 
tablished complete medical and nursing services, 
hospitalization service and the means of education 
of the workers concerning hazard prevention and 
disease control, personal hygiene and _ sanitary 
methods, both at work and at home. In addition, 
it has established proper housing facilities, care for 
children of working mothers and ease in trans- 
portation to and from work. All these things are 
being done daily. What is the family physician 
doing to aid? What can he do to aid more? 

Let us glance at the problem that confronts the 
industrial surgeon. He is far removed from the 
days when minor traumatic surgery was his chief 
concern. His job is one of preventive medicine, 
of medical supervision, sanitation and hazard con- 
trol and of education of the employee. 

The new employee is processed for his job. He 
must first undergo a strict and complete physical 
examination, often including visual acuity, pelvic 
examination in the case of women, serologic exam- 
ination, urinalysis and x-ray studies of the chest. 


Depot surgeon, Whittemore Ordnance Depot. 


‘his pre-employment examination is not made for 
the purpose of disqualifying the prospective em- 
ployee. It is done with one thought in mind: that 
of placing the applicant at the proper mah the 
job that will not be detrimental to his and 
at which he will be able to do the most work 
with the least possible disability. In this respect 
the family physician can be of great help. 

Many people object to complete examination and 
to inquiries into their past medical histories. Many 
are afraid of the “blood tests.” A word from 
their own doctors would save much time and lead 
to complete co-operation. There are occasions when 
4a prospective employee has been asked to seek the 
advice of his family doctor because of an existing 
condition that has been discovered — hypertension, 
sugar in the urine, a positive serologic reaction or 
a pulmonary lesion that requires attention. This 
is done so that the employee will put himself under 
medical attention and so that his time lost from 
sickness will be at a minimum. Sadly enough, my 
own experiences have shown that instead of en- 
lightening the patient, the family physician some- 
times minimizes the condition. In other cases 
the family physician sends in a report ing. 
“I have examined this man and find him fit 
for work.” He does this thinking that his state- 
ment will be of assistance in getting a job for his 
patient. This is entirely erroneous, because every 
hit of manpower is needed, and no person is re- 
fused employment if it is at all possible to hire 
him for some job, whether it be arduous, moderate- 
ly heavy or light. On the other hand, valuable co- 
operation is given by the family physician who 
writes as follows: “I have examined this man and 
find him to have a hypertension (170/90). To my 
knowledge he has done work of a similar nature for 
the past ten years with no untoward effect. He is 
now under my care and will receive treatment 
periodically.” With such a recommendation, the 
industrial physician feels safe in accepting this 
man for proper employment, and thus an atti- 
tude of friendly confidence is established. 

In certain specialized fields, periodic examina- 
tions of employees are demanded. Here, too, the 
family physician can be of tremendous help in ex- 
planing to his patient that this is done merely as 
a protection, and that the employee is checked to 
see that an early difficulty is remedied so that he 
can be kept at his original position. 

One of the greatest problems is that of exam- 
inations following illness. In most plants the work- 
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er must be checked by ‘the Medical Department 
before returning to werk, and in most cases he 
is asked to present a written statement from his 
family physician concerning the nature of his ill- 
ness. Here again my experience has been unfor- 
tunate. The notes from physicians have been 
worthless in the majority of cases. They simply 
state, “This man can now return to work.” 

do not include the diagnosis, nor do they indicate 
the severity of the complaint. They do not explain 
the number of visits or the possible necessity of 
subsequent visits. Industry is making every ef- 
fort to check unnecessary absence and to lessen the 
extent of legitimate sickness absenteeism by keep- 
ing accurate statistical records and by analyzing 
and correcting the difficulties thus established. Cer- 
tain plants are sending out visiting nurses main- 
ly to help the patient during his period of recovery 
or to have him seek medical attention when he 
has not done so, in order that he can return to 
work at the earliest possible date. If the family 
physician would only acquaint himself with these 
facts, he would then understand the necessity for 
careful detailed explanations of his patient’s ab- 
sence. 

Every effort is being made on the part of in- 
dustry to return the worker to some job as soon as 
he is able to hold one after any illness. It would be 
wise for the family physician to acquaint himself 
with the type of work that the patient performs, 
so that he too can recommend return at an early 
date. In addition, it would be wise for him to 
know that there are always light jobs available for 
the worker who is weakened by some ailment, 
and to advise his patient to return to the Medical 
Department of his particular industry and be 
placed at such activity. 

The increasing number of women in industry 
presents several problems. Many women with 
mild menstrual disorders find that the change of 
envirenment and the type of work to which they 
have subjected themselves increase their difficul- 
ties. All plants have the proper facilities for rest, 
nursing care and medication. For those who must 
lose one or two days regularly, work routines have 
been established so that they can make up the lost 
time. In severe cases, attention by the family physi- 
cian is always suggested. Here his co-operation i 
of the utmost importance. He should make every 
effort to get his patient well as quickly as possible 
and should make sure that the job is not the causa- 


tive factor. Those women who are suffering from 

menopausal vasomotor disturbances should be 

under the care of family physicians and receive 
iate therapy. Here, too, a detailed state- 

ment from the family physician will prevent im- 

proper placement of the worker. During preg- 

nancy it is demanded that the worker receive effort 
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ante-partum care and that she be released from 
her job at the thirty-second week of 

In all cases she must receive a statement from her 
physician to the effect that her work is not con- 
traindicated. Nursing mothers, as a rule, should 
be refused employment. 

The problem of proper care for children of 
mothers in war industry is a difficult one, and 
here the family physician can be of tremendous 
help in treating these children early and consci 


Public-health authorities are waging a quiet and 
efficient battle against absenteeism. Recently in 
an industrial plant a group of several thousand men 
were prevailed on to stay at their jobs after they 
had begun a mass walkout because of the rumor 
of a contagious disease that was spreading among 
the workers. The public-health authority arranged 
a meeting with the management, the union officials 
and representatives from the workers. A program 
was established whereby corrective measures were 
instituted immediately and education of the work- 
ers as to their personal protection was begun. In 
this way, a tremendous man-hour loss was averted. 
At the Whittemore Ordnance Depot two similar 
experiences have occurred. In one case there was 
rumor of lead poisoning among the painters be- 
cause of an erroneous statement. At the time 
an investigation of such a condition among both 
painters and battery men was being conducted. 
Conclusive laboratory evidence was discovered 
thar no such condition existed. It was then pos- 
sible to allay all fear among the workers. In the 
other case innumerable notes were received from 
family physicians stating that workers were suf- 
fering from carbon monoxide poisoning. This 
created considerable disturbance among hundreds 
of employees. The Division of Occupational Hy- 
giene of the Massachusetts Department of Labor 
and Industries which studied the matter, showed 
that the carbon monoxide content of the plant air 
was considerably below the 100 parts per million 
that was allowable. Had the family physician ap- 
proached the Medical Department himself, this 
trouble would have been avoided. 

The family physician should make attempt 
to work with public-health ‘ainhin 2 and with 
plant medical departments by assuring his patient. 
of their efficacy. He should acquaint himself with 
the exact nature of his patients’ jobs. His co- 
operation as concerns all the factors involved in 
eliminating absenteeism would make for completc 
understanding between the worker, the manage 
meat, the plant medical department and the com- 


mendously beneficial in helping toward greater 
i complete advancement of the war 


| 
ty as a whole, and in this way would be tre- | 
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PNEUMOCOCCAL MENINGITIS: 
RECOVERY FOLLOWING 
TREATMENT WITH SULFADIAZINE 
AND SPECIFIC ANTISERUM 


Report oF a Case 


James H. Younc, M.D.,* Caries ScHLosserc, 
M.D.,7 Cuartes N. Gerres, M.D.,t anv 
Satvatore A. Mancont, M.D.§ 


CAMBRIDGE, MASSACHUSETTS 


from pneumococcal meningitis. Prior to use 
of sulfonamides, mortalities as high as 9 to 100 
per cent were reported. The few scattered re- 
coveries reported may have been due to specific 


Taste |. 
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116/74. There was a marked bulging of the right tym- 
panum, marked rigidity of the neck and positive Kernig 
and Brudzinski signs. Paracentesis of the right ear re- 
vealed purulent exudate. An x-ray film of the right mas- 
toid showed no evidence of an acute inflammatory process. 
The spinal fluid was under a pressure of 250 mm. The 
fluid was cloudy, and a pure culture of Type 5 pneumo- 
coccus was isolated. There were 360 cells per cubic mil- 
limeter — 260 polymorphonuclear leukocytes and 100 
lymphocytes. The protein was 192.5 mg. per 100 cc., the 
chlorides 643 mg., and the sugar 20 mg. 

During the course of the illness four lumbar punctures 
were performed (Table 1). Because the patient appeared 
to improve clinically, these punctures were avoided as 


Spinal-Fluid Findings. 


Count 


i 


Date CHARACTER POLY- Sucar Praoterms CHLoaipe Currure 

Pressure TOTAL LYMPHO-  MORPHO- 

CYTES $NUCLEARS 
per cu. per cu. percu. mg./100 mg./100 mg./100 

mm. H,0 mm. mm. mm. ee. ee. 
8.24 250 Moderately cloudy 360 100 260 20 193 3 Type 5 pneumococcus 
8-25 350 Moderately cloudy 310 120 190 27 103 650 Type 5 pneumococcus 
8-27 110 Cloudy - o 
9.3 126 Clear 27 18 9 45 35 680 No growth 


antipneumococcus serum alone or may have been 
supplemented by various forms of drainage.’ With 
the advent of the newer peutic agents, 
the prognosis has been more promising.” * Some 
observers*® have found that serum used in com- 
bination with the sulfonamides has made the 
outlook even better than when either is used 
alone. It is the purpose of this paper to report a 
case of pneumococcal meningitis with recovery and 
to give in detail the plan of treatment followed. 


Cast Report 


S. G. A., a 12-year-old boy, entered the Pediatric Service 
of the Cambridge Hospital on August 24, 1942, in a semi- 
comatose condition. Four days previously, an upper 
respiratory infection had developed, followed by earache 
on the right side. Approximately 20 hours prior to ad- 
mission he had headache, stiff neck, nausea and intermit- 
tent vomiting. The family history and past history were 
irrelevant. 

On admission the temperature was 105.5°F., the pulse 
130, and the respirations 30. The blood pressure was 


“Pediatric physician-in-chief, Cambridge Hospital. 


4 hours thereafter. The initial dose was retained but 

subsequent doses were vomited. As a consequence, so- 
dium sulfadiazine was given intravenously. Forty-five 
grains in 5 per cent glucose and saline solution was first 
administered, and this was followed 2 hours later by an 
intravenous injection of 30 gr. dissolved in 50 cc. of 
physiologic saline solution. The chemotherapeutic agent 
was then administered orally, in doses of 15 or 30 gr. 
every 4 to 6 hours. Concentrations of sulfadiazine in the 
blood were maintained in the vicinity of 20 mg. per 100 
ce. On September 1, red cells began to appear in the 


considerably improved. 

Since it was believed that combined drug-and-serum 
therapy would be of greater value than if either was 
used alone, the patient was simultaneously given Type 5 
specific antipneumococcus serum, according to Table 2. 
Horse serum was first used, but this was changed to rab- 
bit serum on noticing a mild chill following the second 
administration of horse serum. The administration of 
serum was continued until the quellung test on the serum 
had been positive on 3 successive days; a total of 930,000 
units was given. 

The patient responded promptly to therapy, and on 
the 3rd hospital day the temperature had fallen to nor- 
mal. During the succeeding 9 days, however, it ranged 
from 100 to 102°F., becoming and remaining normal on 
and after the 12th ‘hospital day. 


much as possipic. AN iniual puncture was done to cstab- 
Owing to the presence of eye signs due to increased intra- 
cranial pressure, this procedure was repeated on the fol- Vol. 
lowing day. Subsequent punctures were done to deter- 19 
mine the progress of the case. As is evident from the 
table, the patient showed marked improvement in the 
10-day period between the first and the last puncture. 
Immediately after admission the patient was placed on 
a regimen of sulfadiazine, 45 gr. at once and 15 gr. every 
— 
tOtolaryngologist, Cambridge Hospital. 
§SHouse officer on Pediatric Service, Cambridge Hospital. 
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CoMMENT 
After the diagnosis of Type 5 pneumococcus 
meningitis was established by culturing the or- 
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The tympanum of the right ear was incised on 
the day of admission and a purulent discharge was 
noticed. Culture from this exudate failed to reveal 


ganisms from the spinal fluid, it was believed that any pneumococcus organisms. This was, however, 


Taste 2. Dosage of Antipneumococcus Serum. 


Dost or Dose or 


Date Time Horse Serum Rasstr Seaum Route Reaction Rimarxs 
cc. units cc. units 
8-24 6:00 p.m. Horse serum eye-sensitivity test, negative 
6:30 p.m. 2 6,000 Intravenously None 
8:30 p.m. 8 24,000 Intravenously Shght chill 
11:45 p.m. Rabbit serum cye sensitivity test, negative 
6-25 12:15 a.m 2 8,000 Intravenously None 
1:30 a.m. 8 32,000 Intravenously None 
3:00 a.m. 10 = 40,000 Intravenously None 
4:30 a.m 25 «=©100,000 Intravenously None 
6:30 a.m. 1S 60,000 Intravenously None 
11:00 a.m. 25 100,000 Intravenously None 
7:00 p.m. 25 «100,000 Intravenously None 
826 11:00 a.m. 25 100,000 Intravenously None 
25 100,000 Intramuscularly None Quellung test on serum, negative 
8-27 11,00 a.m. 25 «100,000 Intramuscularly None Quellung test on serum, positive 
8-28 11:00 a.m. 25 «100,000 Intramuscularly None Quellung test on serum, positive 
82 11:00 a.m. 15 60,000 Intramuscularly None Quellung test on serum, positive 


the case warranted the use of both sulfadiazine 
and specific antipneumococcus serum. As a result, 
the patient was given both forms of medication si- 
multaneously. Because of his inability to retain 
the chemotherapeutic agent, the sodium salt of sul- 
fadiazine was employed intravenously. Seventy-five 
grains of sodium sulfadiazine was thus used. This 
At the same time specific anti 
was given. The first ten doses were aetaheint 
intravenously, and the remainder intramuscularly. 
During the first 24 hours, the patient received 
670,000 units, consisting of 30,000 units from horse 
serum and 640,000 units from rabbit serum. A 
change to rabbit serum was made because of the 
mild — chill reaction following 
the second dose of horse serum, because the pros- 
required, and because it is thought by some that 
the rabbit-serum antibody, being a smaller mole- 
cule than the horse-serum antibody, may have a 
better penetrating action than the latter. Serum 
therapy was continued during the next 4 days by 
less frequent injections, mostly intramuscularly. 
A total of 930,000 units of Type 5 antipneumo- 
coccus serum was administered throughout the 


apparently not a case of primary meningitis but 
one of meningitis secondary to otitis media. Fre- 
quent x-ray films of the right mastoid region were 
taken on the theory that if there was any evidence 
of an inflammatory condition, mastoidectomy with 
a view to wide drainage ought to be done im- 
mediately. The films showed no such inflamma- 
tion at any time. 


SUMMARY 
A proved case of Type 5 pneumococcus men- 
ingitis with recovery is reported, with the plan of 
treatment outlined in detail. Both a chemothera- 
peutic agent and the specific antipneumococcus 
serum were employed. At no time did it appear 
advisable to institute mastoid surgery. 
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THE ANEMIAS OF PREGNANCY 
Raymonp A. Ditton, M.D.* 
BOSTON 


| N 1842, Channing' described a condition of 

as the result of, pregnancy. In 
19, Sir William Osler,” in a paper entitled “The 
Severe Anemia of Pregnancy,” again drew atten- 
tion to this condition and suggested that it had 
not received the study that it deserved. It is only 
during the last few years that any serious attempt 
has been made to classify the various anemias as- 
sociated with pregnancy and to discover the factors 
that are responsible for the changes in the mechan- 
ics of blood manufacture and maintenance during 
this period. Despite the fact that a woman with 
anemia is inadequately fitted to the trials of labor, 
routine red-cell counts and hemoglobin determina- 
tions are too rarely done, either at antenatal 
clinics or in private practice. 

Although pregnancy is a physiologic and normal 
condition that in a normal woman, ided an 
ot era diet is taken, has no effect 

general health and no pathologic effect on 
the hematopoietic system, the requirements of the 
growing fetus, the alteration in maternal metab- 
olism and the ordeal of labor, with its consequent 
blood loss, frequently cause anemia. Adair, Dieck- 
mann and Grant,® at the Chicago Lying-in ypad 
tal, in a survey of 7835 patients, found that 63 per 
cent were anemic. Other American investigators 
— Lyon,‘ Galloway’ and Moore* — with various 
methods of estimation, examined groups ranging 
from 100 to 1176 in number, and gave figures vary- 
ing from 19 to 81 per cent of patients with less than 
70 per cent in. Various investigators 
have found this same condition in other countries. 


Reid and Mackintosh’ investigated a group of 
1108 pregnant women and found that 45.9 per cent 
gave a hemoglobin reading of 86 per cent or over, 
43.9 per cent showed a reading between 70 and 84 
an oe 10.2 per cent gave a reading of below 

per cent. When the women were divided into 
two groups according to the family i income, it was 
found that the incidence of anemia was consid- 
erably higher in the low-income group. The inves- 
tigations of Bland, Goldstein and First* showed 
the same thing. Multiparity in good financial cir- 


gg 
- 678 pp. Spring- 


Resident physician, Boston City Hospital; Department of Medi- 
cine, Harvard Medical School. 


cumstances does not appear to have mucn influ- 
ence, except in women with five or more pregnan- 
cies, in which group the percentage with a hemo- 
globin reading below 70 per cent is three times 


The anemias that are encountered in pregna 
fall into the following simple classification : re, 


A. Coexisting with, but unrelated to, ‘ 
1. Pernicious anemia, chronic 
leukemia. 
2. Anemias due to pre-existing chronic dis- 
ease (namely, chronic nephritis). 
B. Anemias due to complications of pregnancy 
— , pyelonephritis, sepsis and bleed- 
ing 
C. Anemias due to pregnancy. 


1. Physiologic anemia of pregnancy. 

2. Hypochromic anemia of pregnancy. 

3. Macrocytic anemia of pregnancy. 
In this paper it is proposed to discuss only the 
anemias directly due to pregnancy. 


Prysiotocic ANEMIA 


The gravid state is commonly associated with 
important and well-marked changes in the circu- 
latory mechanism. One of the most important 
physiologic alterations is arn increase of blood vol- 
ume. Dieckmann and Wegner® determined the 
blood volume by the intravenous injection of vital 
red, and calculated the relative proportion of 
plasma and red cells by means of the hematocrit. 
These determinations were made on the same pa- 
a at intervals throughout pregnancy. The 

uthors found an increase in plasma volume, total 
red cells and total hemoglobin, but since the in- 
crease in plasma volume is greater than the in- 
crease in the other two, although the actual number 
of circulating red cells and amount of 
are increased, the blood is more dilute. By ordinary 
methods of estimation there is, therefore, an ap- 
are proportionately re 
duced so that the color index remains “4 
By this means one can quite easily differentiate 


aC lose With Tewer pregnancies. Age, 
work outside the home and abnormality in preg- 
nancy have no demonstrable influence on the de- Vo 
gree of anemia. 1s 
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which the color index is below 1.0. 

Adamson and Smith” in a study of 116 normal 
pregnant women found that during the second 
trimester there was a gradual drop in hemoglobin 
from an average of 76 to 68 per cent, and a drop in 
the red-cell count to 4,000,000. During the third 
trimester the hemoglobin continued at an average 
of 67 per cent, the red cells remaining about the 
same. In the two weeks following delivery, how- 
ever, the blood rapidly returned to normal. ee 
per cent of the patients continued through pregna 
without some drop in heméglobin. Kiihnel" 

a carefully controlled study concluded that 
volume and red-cell count until the sixteenth to the 
thirty-second week. This low level is maintained 
until about the thirtieth to the thirty-second week, 
when these substances begin to increase, but at 
thirty-four to thirty-six weeks a level is reached 
that is still lower than the initial one. Dieckmann 
and Wegner’s™ investigations showed an average 
decrease in the hemoglobin concentration amount- 
ing to 15 per cent at twenty-five to thirty-five 
weeks. From then on until term the hemoglobin 
increased and in many cases reached a normal 
level. At term the blood volume showed an aver- 
age increase of 23 per cent, the plasma one of 25 
per cent, and the total red-cell count one of 20 per 
cent, thus accounting for the decrease in hemo- 
globin concentration, cell volume and red-cell 
count seen in normal pregnancy. These authors 
demonstrated for the first time that although 
there are marked variations of all the indexes, es- 
pecially of the color index, in the same patient, the 
average for each remains close to 1.0. The cell 
volume is slightly increased between the twenty- 
sixth and thirty-fifth weeks, when the physiologic 
anemia is most marked. The corpuscular hemo- 
globin is also slightly increased, both in amount 
and in percentage, but is normal at term. The 
means for the in concentration in preg- 
nancy are 11.56 gm. per 100 cc. of blood, for the 
cell volume 37.31 per cent, and for the red count 
3,770,000. From these figures Dieckmann and 
Wegner conclude that the minimal standards for 
normal pregnancy are 10 gm. of hemoglobin, a 
hematocrit of 33 per cent and 3,360,000 red cells. 
Wintrobe™ in a careful study has shown that the 
lower limit of normal for the the hemoglobin con- 
centration in nonpregnant women is 13 gm. per 
100 cc. 

In the course of investigating blood volumes in 
many types of cases, Keith, Rowntree and Ger- 
aghty™* observed a post-partum decrease in total 
blood volume of approximately 1000 cc. Thev con- 


anemias, in 
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sidered that only about 300 cc. of this could be 

accounted for in blood lost at the time of delivery. 

This observation also serves to explain, on the basis 

of dilution, the low hemoglobin before delivery 

= the relatively high estimations observed 
it. 

The smear shows no abnormality. There is no 
evidence of pathologic destruction of red cells, and 
nothing to suggest abnormal regeneration, such 

as nucleated red cells, polychromatophilia or re- 
ticulocytosi The rise in blood values that eccurs 
just after confinement cannot, therefore, be due 
to new blood formation. 

This type of anemia is quite common, and does 
no apparent harm to mother or child. It entirely 
disappears during the first two post-partum weeks 
and, being physiologic, requires no treatment. 

Hypocuromic ANEMIA 

Hypochromic, secondary or, as it is sometimes 
called, microcytic anemia of pregnancy occurs in 
women who have a subnormal hemoglobin in 
carly pregnancy, and when the physiologic anemia 
develops, the drop in hemoglobin is so great that 
symptoms and signs of anemia occur; these may 
clear up or persist after delivery. Hypechromic 
anemia is extremely widespread, having been re- 
ported from all European countries, India and the 
East. It may occur with at a 

ge (Bland, Goldstein and First,” Stra 
and Mackay"). 

In 1929, Lyon* showed that over 30 per cent of 
pregnant women of the hospital class manifest some 
degree of hypochromic anemia, and Adair et al.* 
found that 23 per cent of 1176 patients at the Chi- 
cago Lying-in Hospital had a hemoglobin of less 
than 10 gm. per 100 cc. Adair states that in Ben- 
gal nearly all the anemias of pregnancy are of the 
secondary type, and that the average 
of a native woman is about 50 per cent.** 


Although in a normal and robust woman the 
circulatory and hematopoietic adjustments in physi- 
ologic anemia as outlined above are sufficient to 
compensate for the demands of pregnancy, it is 
obvious that a woman who ordinarily maintains 
her full complement only with difficulty may, by 
reason of the pregnancy, easily become anemic. 
The fetus requires large quantities of maternal 
iron; the appetite, especially for . iron-containing 
foods, may be capricious; the gastric function may 
be temporarily deranged; and any anemia that al- 
ready exists is liable to exaggeration. 

The mother has to supply the fetus, not only 
with sufficient iron to begin life, but also with 
sufficient store in the liver to carry it while on a 
dict consisting chiefly of milk, which is poor in 


this condition from the iron-deficiency 
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this. mineral. The demand on the mother by the 
fetus for essentials of hematopoiesis has been 
likened to a chronic blood loss from other causes 
and represents a drain on the mother, especially 
during the latter part of pregnancy. The iron 
stores for the fetus must come either from the iron 
stores of the mother or from her food, according to 
Heath and Patek." They state that if 10 per cent 
which may account for hemoglobin levels 

owing to demands of the fetus for iron, would 


bad for pregnant 
their doctors’ orders to take a diet throughout 
ly iron. 

Impaired gastric secretion, leading to defective 
utilization of iron, appears to be a contributory fac- 
tor. Strauss and Castle’® and Davies and Shelly” 


tion are all low. The leukocytes and platelets are 
unaffected. The red cells have a low mean diam- 
eter. | 

Strauss and Castle’ carefully followed dur- 
ing pregnancy 30 consecutive patients with uncom- 
plicated hypochromic anemia whose 
and red-cell concentrations were less than half of 
normal. The chief presenting symptoms, appearing 
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usually at about midpregnancy or later, were a lack 
of sense of well-being and an excessive sense of 
fatigability. The average age of these patients was 
thirty-two years, and the average number of previ- 
ous deliveries between five and six. In the severer 


cases pallor was observed. Atrophy of the papillae 


of the tongue was common. Brittle and ats 
ly spoon-shaped fingernails were caged 
tients. Splenomegaly, 


knowledge of the post-mortem findings is there- 
fore available, nor have biopsy examinations of the 
bone marrow been made. 


is good and labor is uneventful if there is no un- 
due post-partum hemorrhage. The fetus itself is 
born with a normal red-cell count. In severe cases 
there may be great prostration with dyspnea and 
edema. Albuminuria may occur. The patients 
who are efficiently treated may go to term without 
difficulty and recover completely during the puer- 
perium after a few weeks of iron treatment. 

A regular rest period during the day should be 


and modern classifications, the macrocytic form of 
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. Achlorhydria persisting until after delivery was 
; found in 17, hypochlorhydria in 10, and normal 
acidity of the gastric contents in only 2 of the 29 
patients examined. The red-cell count of these 
are said to be 500 mg. of iron in the average fetus women ranged from 2,120,000 to 4,830,000, and the y 
| (Sodeman"*). Since the fetus requires more and hemoglobin from 25 to 44 per cent. 1" 
| more iron as it becomes larger, it is obvious that Patients do not die of this type of anemia. No 
hypochromic anemia would tend to manifest it- 
} self or become definitely severe during the last 
three months of pregnancy. It is thus easy to 
see that this mineral drain by a ruthless intrauter- | Except in severe cases, the ultimate prognosis 
ine parasite may readily bring about an acute ane- 
| mic breakdown in the mother, whose own reserves 
are thereby exhausted. 
The maternal iron reserves are dependent on 
two factors, intake and absorption. If the intake is 
small, the maternal store may easily become de- 
foods. There is a widespread belief that meat is insisted on. A full diet, including meat and fresh 
green vegetables, is important, although the appe- 
tite may require stimulation. The essential treat- 
ment is the taking of iron. There are many effec- 
tive preparations available, but ferrous sulfate, 0.8 
gm. daily, ferric ammonium citrate, 6 gm. daily, 
and Blaud’s pills, 4 gm. daily, are time-tested 
agents. Liver preparations have little or no effect 
found that patients with hypochlorhydria or © this form of anemia. Constipation should be 
achlorhydria have a severer degree of anemia than Crrected, provided treatment with iron does not 
do those with normal acid secretion. The anemia ¢liminate this fault. 
is typically hypochromic and microcytic. The | When hypochromic anemia is complicated by in- 
hemoglobin is below 70 per cent and is commonly fection, a low basal metabolic rate, nitrogen re- 
in the region of 50 per cent when advice is sought. tention or severe damage to vital organs, the effect 
The red cells usually number from 3,500,000 to of iron therapy may be disappointing, but the at- 
4,000,000 per cubic millimeter. The mean corpus- tempt should nevertheless be made. 
cular volume, the mean corpuscular hemoglobin 
and the mean corpuscular hemoglobin concentra- Macrocyric ANEMIA 
The macrocytic anemias of pregnancy constitute 
a much more dangerous complication than those 
of the iron-deficiency group, but are uncommon in 
this country. In the past the mortality rate was 
quite high, and it was probably this " that drew 
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anemia can now be cute separated from the 

anemia of pregnancy, and it is prob- 
able that the next few years will enable a proper 
estimate to be made of the true incidence of the 
former disease. Bardy,”" in 1924, reviewed 68 
cases collected from the literature of Europe and 
America during a period of thirty-cight years. 
Esch in 1921, was able to find only 23 cases in the 
German literature. 

This anemia is often referred to as pernicious- 
like or 
differentiate it from true pernicious 
deed, the blood smear shows all the characteristics 
of pernicious anemia. Occasionally the differen- 
tial diagnosis is difficult. Macrocytic anemia oc- 
curs in younger patients than does pernicious ane- 
mia, and usually develops during the last three 
months of gestation, but is often not recognized 
until shortly after delivery. Usually the pregnancy 
continues in a normal manner, with the patient 
becoming gradually paler or sage a slightly 
jaundiced appearance, until the sixth or eighth 
month, when fainting, collapse, edema, albumin- 
uria or excessive paleness may occur quite sudden- 
ly. In severe cases, edema and albuminuria give 
a clinical picture suggestive of nephritis, whereas 
coma may suggest toxemia. Syncopal attacks and 
retinal hemorrhage are not uncommon, but spinal- 
cord changes and glossitis do not arise. Rarely 
after the stress and shock of labor and delivery, 
the enfeebled patient suddenly collapses and be- 
comes moribund. Premature labor is common, 
and the outlook for the infant is poor. Fever with- 
out demonstrable infection is not unusual, and 
when it occurs post partum may suggest puerperal 
sepsis. It disappears with anemia therapy. Ret- 
inal hemorrhages have been described by Hoskin 
and Ceiriog-Cadle* and Cornell.* Gastrointesti- 
nal disturbances are of common occurrence. 

Strauss and Castle’ found in a series of 
cases, that the red-cell count varied from 1,050,000 
to 2,500,000 and the hemoglobin from 20 to 50 per 
cent (Sahli), resulting in a color index above 1.0. 
The red cells showed moderate variation in size 
and shape, with microcytes, occasional poikilo- 
cytes, oval macrocytes and rare megaloblasts. The 
leukocytes and platelets were either normal or 
slightly decreased. The mean corpuscular volume 
ranged from 105 to 130 cubic microns. 

There is considerable disagreement concerning 
the question of recurrence in future pregnancies. 
Allan** does not consider that there is an associa- 
tion between the two. Reist,2* on the other hand, 
says that the anemia, once established, tends to 
recur in subsequent pregnancies at an earlier date 
and to grow severer with each successive pregnan- 
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cy. This has also been stated by Vermelin and 
Vigneul*™ and Murdock.?* 

The prognosis of both mother and child has been 
greatly improved in recent years owing to the de- 
velopment of blood transfusion and liver therapy. 
In untreated cases the mortality rate is high, being 
from 30 to 75 per cent for the mother and even 
higher for the infant. Cases that are treated early 
and energetically can safely be allowed to go to 
term. MacLeod and Wilson® describe a patient 
who was quite symptomless and uncomplaining 
until she suddenly collapsed and became mori- 
bund, and there are many other similar cases in 
the literature. Recovery is considerably retarded 

sepsis. Most patients begin to recover with 
the birth of the child, and many have recovered 
spontaneously without treatment, once delivery 
is over. Soon after delivery there is usually a 
marked increase in reticulocytes. 

The earlier writers called the macrocytic ane- 
mia of pregnancy “hemolytic anemia of pregnan- 
cy,” but this term should be discarded because 
hemolysis is not a feature of the disease and is not 
caused by a hemolytic or toxic agent. Strauss and 
Castle” have shown that the hematopoietic prin- 
ciple is probably deficient because of a temporary 
derangement of gastric secretion due to the preg- 
nancy. The response of liver therapy is exactly 
the same as that found in true pernicious anemia, 
so that it is assumed that the anemia is due to the 
lack of hematopoietic principle. A deficiency in 
absorption may also be a factor. 

Treatment consists in the administration of 
large doses of liver extract parenterally, and the 
response is as dramatic as in true pernicious ane- 
mia. Generally the use of liver preparations can 
be discontinued a few weeks after delivery, but it 
is well to maintain patients under observation, 
since it is possible for them subsequently to de- 
velop true pernicious anemia. If labor is not im- 
minent, there will usually be sufficient recovery to 
allow of a normal labor without excessive danger or 
distress to the mother. Since there is frequently 
a partial deficiency of iron, it is well in addition 
to use iron in moderate dosage. 

Patients who are desperately anemic or in whom 
infection is present and labor imminent should 
receive a blood transfusion, which may have to be 
repeated. Kersley and Mitchell* stress the value 
cf transfusion in preventing obstetric shock in 
anemic patients. Matching of the blood for trans- 
fusion may be difficult owing to the factor of 
autoagglutination, which is sometimes present to 
a marked degree.. Stewart and Harvey* state 
that there is no difficulty if the test is performed at 
a temperature of 37°C. 


4 
4 
| 
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In recent years, with the increasing popularity 
of blood transfusion as a therapeutic procedure, oc- 
casional cases are encountered of hemolytic reac- 
tions following the use of blood of the same group 
as that of the patient. These have been attributed 
to the presence of irregular isoantibodies in the 
patient’s serum, but in all cases such antibodies 
were not demonstrable by cross-matching tests. 
New information on this point was obtained in 
194) when Landsteiner and Wiener** detected 
a new factor in human blood (Rh) unrelated to 
agglutinogens A and B, and shortly thereafter 
Wiener and Peters™ observed 3 cases of hemolytic 
reactions, 1 fatal, in which isoantibodies for this 
factor were present in the patients’ serums. There 
were patients who had received previous transfu- 
sions, the anti-Rh isoantibodies being most likely 
the result of isoimmunization. Furthermore, it 
was found that trarisfusion accidents can occur at 

initial transfusion owing to isoimmunization in 
pdm enc the fetus in utero supplying the anti- 
gen (Wiener and Peters,** Levine and Stetson* 
and Levine, Katzin and Burnham*). Some of 
these accidents had previously not been recognized 
as related to the transfusion but were believed to 
be merely pregnancy complications. Apparently 
the great majority of the reactions in repeated 
transfusions and in pregnancy cases are due to 
the Rh factor. 

The condition is usually easily prevented by the 
optimal nutrition during pregnancy. The diet 
should contain adequate amounts of meat, eggs 
and whole-grain cereals. 

eee 

During pregnancy, a mild type of ancniia, physi- 
ologic in origin, is usually present. It does no 
apparent harm to mother or child and requires no 
treatment. 

In this country, hypochromic anemia of a mild 
degree during pregnancy is not uncommon, and 
although seldom dangerous to life, is nevertheless 
responsible for minor ailments and ill health in 
both mother and child. It can readily be cured 
by iron therapy and a generous diet. 

Occasionally anemia of a severe and dangerous 
degree develops during and as a result of preg- 
nancy. This demands detailed hematologic in- 
vestigation, accurate diagnosis and prompt treat- 
ment. 

Determinations of the hemoglobin level and of 
the red-cell count at about the sixth month of 
pregnancy should form an essential part of — 
natal supervision. Subsequent 
ies and therapeutic measures can be carried 
out when abnormality is found. 
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CASE 29441 
PRESENTATION OF CASE 


A thirty-eight-year-old man entered the hospital 
because of recurrent dyspnea of five years’ duration. 

Twenty-four years before entry, at the age of 
fourteen, the patient first noticed swelling in his 
neck. He was treated for several years by iodine 
and x-ray, without relief. At the age of twenty-one 
the right lobe of the thyroid gland was removed 
at an outside hospital. Following the operation he 
was told that he did not have a “toxic gland.” The 
swelling and dysphagia, however, persisted. Five 
years later, at twenty-six years of age, the basal met- 
abolic rate was said to have been normal and x-ray 
studies were said to have shown displacement of 
the trachea. He apparently received x-ray treat- 
ment and then was again operated on. There was 
a great deal of hemorrhage during the operation. 
Following the operation there was a_ persistent 
lump on the left side of the neck. Five years be- 
fore entry he had a two-minute episode of dyspnea, 
during which he felt “strangled” and could not 
breathe in. Ten days before admission he had a 
similar episode while brushing his teeth. From 
both of these he recovered spontaneously. There 
had been no dysphagia, tremor or sweating. He 
had averaged 1 gr. of thyroid daily since the last 
operation. 

An appendectomy had been performed two 
years before admission. One year later he had an 
attack of pain in the right flank and diarrhea. 

Physical examination showed two transverse op- 
erative scars on the neck. Old x-ray changes were 
present in the skin over the suprasternal region, 
consisting of atrophy and multiple telangiectases. 
The left lobe of the thyroid gland was firm and 
measured 4 by 6 cm.; the isthmus was also palpable 
and firm. Examination was otherwise normal. 

The blood pressure was 140 systolic, 90 diastolic. 
The temperature was 98.6°F, the pulse 70, and the 
respirations 22. 

The blood showed a hemoglobin of 14.9 gm. and 
a white-cell count of 9100. The urine examination 


*On leave of absence. 


wag negative. The basal metabolic rate was +-2 
per cent. 

An x-ray film of the chest showed a soft-tissue 
mass in the left side of the neck that displaced the 
trachea to the right and the esophagus posteriorly; 
no diverticulum was seen. The heart, lungs, aorta 
and diaphragm were normal. 

On the fourth day a left thyroi was per- 
formed under intratracheal nitrous oxide, oxygen 
and ether anesthesia. Considérable difficulty was 
encountered during the operation. The tissues 
seemed to be extremely vascular and densely adher- 
ent, without any planes of section. A lobulated 
mass, which in the upper portion measured 7 by 4 
by 4 cm. and in the lower portion 5 by 4 by 4 cm., 
was finally removed. During the procedure the 
patient was carried under deep ether anesthesia, 
and at one time respirations had to be augmented 
by positive pressure to the bag, which was in the 
closed circuit. He received intravenous fluids and 
500 cc. of whole blood. At the end of the opera- 
tion his condition was fair. The systolic blood 
pressure was 60, and the pulse 120. On removal of 
the intratracheal tube, the airways remained clear. 
The blood pressure slowly rose with the patient 
in the shock position and continued intravenous 
fluids. 

During the night of operation the systolic blood 
pressure was around 100, and the pulse 90 to 100. 
There was no evidence of hematoma in the neck, 
and only the usual moderate staining of the dress- 
ing. The patient remained in coma and twenty 
hours postoperatively had a right facial weakness. 
The pupils were moderately dilated and fixed. The 
corneal reflexes were absent. The blood pressure 
was 130 systolic, 80 diastolic. The pulse, which had 
been 80, increased to 100 but was regular. The 
temperature rose to 102°F. Twenty-four hours 
after operation he had an episode of projectile 
vomiting, following which the respirations became 
less frequent and more shallow. Although the air 
passages seemed clear, respirations finally ceased. 


Diacnosis 


Dr. J. H. Means: This seems to be a double 
header. I have to guess what kind of thyroid dis- 
ease this patient had and also why he died. 

Let us review a number of points that should be 
discussed. I am going to assume that the swelling 
of his neck at the age of fourteen was an en- 
larged thyroid gland. I have no adequate physical 
examination to permit me to make that statement 
flatly, but they say later on that they took out 
his thyroid, so I shall assume that it was thyroid. I 
might point out that there is no evidence in the 
story that the goiter was ever toxic. He was 


| 
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current dyspnea of five years’ duration. He did 
have two peculiar attacks that were characterized 


dyspnea and a sense of strangling. That sounds 


ies, one certainly 
would want to look at the vocal cords; but there 
is no mention of that either. I should like a better 
examination of the neck. They say that the thy- 
roid gland was firm and that they felt the isthmus. 
I would want to know about the consistence and 
the surface, whether it was adherent to anything, 
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or if there were any palpable lymph nodes. Since 
they state that it was “otherwise negative,” I shall 
assume that no lymph nodes were felt. 

The x-ray examination disclosed a goiter in his 
neck, but not in his chest, which pushed the 
trachea to the right and the esophagus backward. 
It would be disconcerting if this turned out to be 
not a goiter at all but some other cervical tumor. 
I should also like to know whether it went up or 
down when he swallowed. Maybe they did not 
try that. 

Dr. Benjamin Castteman: You have every- 
thing that is in the record, Dr. Means. 1 suppose 
the scantiness of the record is due to the fact that 
the ‘en was in the private pavilion of the hos- 
pital. 

Dr. Means: We know that the trachea and 
a thyroidectomy. That is right and proper. What 
are the indications for thyroidectomy in general? 
Thyrotoxicosis, under certain circumstances but 
not always, the production of pressure, and the 
suspicion of malignancy or the knowledge that it 
is malignant: I suspect they took out this goiter 
because of pressure. They may have thought it 
was malignant, or even that it was a constricting 


thyroiditis. 

What kind of goiter did they take out? I do 
not believe that the patient had h ic or 
simple colloid goiter. The general course and the 
chronicity of this disease are consistent with an 

nodular, partly adenomatous, partly cystic 
goiter. I cannot say that it is not some form of 
chronic thyroiditis, like Riedel’s struma. On the 
other hand, I cannot say that it is, because we 
do not have the information. It could be a lymph- 
adenoid goiter. but I do not believe that it was. 
He may have had an adenomatous or a cystade- 
nomatous goiter for a great many years and had a 
malignant change in it. It would be impossible 
for me to say. Sometimes even the pathologist 
has difficulty in determining whether a goiter is 
malignant. 

The next thing that intrigues me is the difficulty 
that the surgeons had at the time of operation. 
From the description it was difficult to remove 
this goiter. In fact the patient did not survive! 
We are told that the tissues seemed to be extreme- 
ly vascular and closely adherent, without any 
planes of section. Does that tell us anything about 
the pathology of the goiter? Not a great deal. 
because of what had been done to it. The goiter 
had been subjected to enough heavy radiation to 
give telangiectases. We used to be told by sur- 
geons that prolonged x-ray treatment did just this. 
The surgeons had difficulty in operating because 
the goiters were extremely adherent and vascular: 
indeed, just like this one. The x-ray treatment 


724 
treated, however, early in the course of the disease 
with iodine and x-ray without relief. That is 
tion. | ve a bearing on tne 
postoperative death at thirty-eight? I do not sup- 
pose it has, but it just passed through my mind 
that in women, sometimes after severe post-partum 
hemorrhage, the pituitary gland becomes infarcted Vol. 
and they develop Simmonds’s disease later. | 1s 
do not believe that anything of this sort occurred 
in this case, but I throw it out as something that 
might pass through one’s mind in considering the 
case. 
Even after the second operation the patient had 
a persistent lump in the left side of his neck. The 
episodes of dyspnea interest me. The caption at 
the top says that he came in for recurrent dyspnea 
of five years’ duration. He had two attacks, — 
one at the beginning and the other at the end of 
this 7 —which seems to me not exactly re- 
dyspnea or even asthma, although | suppose it 
could be. 
He had received thyroid since his second opera- 
tion. Why, I do not know. Nothing is stated to 
indicate that he was suffering from hypothyroid- 
ism. He had a good deal of the thyroid gland 
taken out, but we have no evidence on which to 
base a diagnosis of hypothyroidism. 
We have to figure out what kind of goiter he 
had, and why he died. There are any quantity 
of things missing from this record that would be 7 
of diagnostic help to me. Perhaps to my later 
sorrow, | am going to throw out the pain in the 
right flank and the diarrhea as not bearing on the 
major issue. 
This is a rather sketchy physical examination. 
There is no record of a Chvostek or Trousseau 
sign. I do know that when anyone gets a history 
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may have contributed something, although I do not 
blame it for everything. If they had had a bad 
time twice before, one would expect the cleavage 
planes to be gone. They hed s bed time with 
the anesthesia. I do not mean to say that it was 
not excellent anesthesia, but the patient did not 
do well under it. I am very much intrigued with 
the statement about deep anesthesia. 1 am also 

augmented by positive pressure; t cti 

give artificial respiration. The The blood pres 

tnd lad we give the 


3 


Dr. Means: The terminal event is strongly 
suggestive of something intracranial. We have no 
examination of the fundi. We have no complete 
neurologic examination. We do not, know whether 
the facial palsy was — or peripheral i in type. 
The patient probably ha d increased intracranial 
pressure just in the hours before death, and that 
may be what killed him. There is no mention of 
a lumbar puncture. 

Why did he die? I should like to suggest as a 
possible cause for death that he had hypopara- 
thyroidism, and that he had had it since after the 
first operation, —or more likely since the second 
which was on the other side, — not complete but 
low grade. That could have caused these two at- 
tacks of stridor, and it may be that they did not 
know he had it when they anesthetized him. At 
least there is no mention of any blood chemical 


studies. He may have had a low blood calcium > 


plus anoxemia, and he may have gone into a state 
from which he could not recover, chiefly one of 
brain injury due to anoxia. He had no stridor, — 
at least we do not know that he did, —just dif- 
ficult breathing. 
I posted myself a little bit on h 

ism, the effect of low calcium and so forth, and 
found that one can get a number of cerebral mani- 
festations in that condition. In one case in Dr. 
Albright’s published series,’ there was stiffness of 
the right arm and leg, and partial hemiplegia. 
Papilledema has been described, and I therefore 
think that hypoparath plus anesthesia 
might have accounted for death. Minded, that is 
my first choice, although a risky one. 
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The patient may have had palsy of the vocal 
cords. If he had had an abductor paralysis and 
stridor, they would have inserted a tracheotomy 
tube. I am interested in all this intravenous fluid 
they gave because if they thought he had increased 
intracranial pressure they would not have given 
the fluid. The signs of intracranial pressure 
peared, and no doubt this contributed to his dea death. 

He may have had metastases from a malignant 
thyroid gland. The metastatic properties of the 
thyroid are bizarre. I can conceive of a solitary 
metastasis with hemorrhage from it; but there is 
no way of proving that and I think that it is un- 


likely. He may have had hypoparathyroidism, 
however. could have removed too much of 
the parathyroid tissue at the first or second opera- 
tion 


Did he have a mediastinal mass of any kind? 

Dr. Georce W. Homes: I should say that the 
lungs and mediastinum are absolutely normal. 
In the lateral view the trachea does not seem to 
be narrow or displaced. So far as I can make out, 
there is nothing to cause pressure on the trachea. 
One other possibility is that in certain cases with 
heavy x-ray treatment, the trachea collapses like a 
bag, due to absorption of the cartilaginous ring. 

Dr. Means: I had thought of collapse, but in 
the record it said that the airways were perfectly 
good. I therefore thought that the trachea had 
not collapsed. 

Dr. Jutta Arrowoop: The mere fact that the 
patient had to have artificial respiration with bag 
and oxygen does not necessarily mean he had 
anoxia —-in fact, quite the contrary. He had an 
endotracheal tube in place and could be perfectly 
well oxygenated even though he was not breath- 
ing for a time. 

Dr. Wyman Rictiarpson: 
preoperative medication ? 

Dr. Castteman: That morning he had 1 gr. 
of Nembutal at 9:00 and % gr. of morphine and 
1/100 gr. of atropine at 11:00. 

Dr. Arrowoop: Again, in cases of cerebral 
anoxia one would expect a higher temperature 
than 102°F. and would not expect localizing signs 
on the right. Convulsions do not always occur. In 
26 cases of cerebral anoxia reported by Courville* 
there was some of muscular manifestations 
in all except those who died within a short time 
after operation. 

Dr. Means: The patient could have subarach- 
noid hemorrhage for all I know, but there is no 
neurologic evidence for it. He could have had 
some kind of apoplexy. He was only thirty-eight 
years old. Cerebral accident is a possibility. 

Dr. Castteman: Such as what? 


Did he have any 


) operation, and although I am not certain, pos- 
sibly a brain injury was sustained during the 
operation that was irreversible. There is a queer 
statement that I cannot figure out. After trans- 
anesthesia ? 
Dr. Castiteman: No. 
| 
| 
| 
| 


It is all guesswork with this scanty evidence. 


Multiple fetal adenomas of thyroid, with car- 
cinomatous change in one. 

Operative wound, recent: left thyroidectomy. 

Cerébral embolus, left middle cerebral artery. 

Cerebral infarct 


Discussion 


Dr. Casrieman: The surgical specimen re- 
moved was a nodular goiter that on section showed 
to orange-brown nodules rather character- 
is known as fetal adenoma. One of 
definite evidence of malignancy, but 
no metastases. The cause of death was 
and Dr. Kubik will tell us about that. 

Cuaaes S. Kusix: There was an embolus 
left middle cerebral artery, with infarction 
brain in the distribution of the occluded 
There were no thrombi in the heart to 
as a source for the embolus. Anomalous thy- 
arteries are sometimes given off from the 
carotid artery, and it seems reasonable to 
that a clot might have been dislodged 
an anomalous vessel into the common 
might have been carried into the inter- 
nal carotid and thence into the brain. The fact 


Dr. Means: Did you find any parathyroid 
glands? 

Dr. Castteman: No. The operative field was 
so scarred because of the previous operations and 
the x-ray treatment that we could not find anything 
that could be identified as a parathyroid gland. 
We cannot rule out Dr. Means'’s hypothesis that 
the patient had hyp idism, but there is 


no doubt that the cause of death was a cerebral em- 
bolus. 


in generally good health until the age « 
From this time on, he had 


ysical examination a_ well-developed 
and well-nourished boy with a somewhat anxious 
expression. The heart and lungs were normal. 
The abdomen was flat but a dilated loop of bowel, 
transiently appearing at the level of the umbilicus, 
was seen by two observers. No masses were pal- 
pable. There was no spasm, but tenderness and 
rebound tenderness were present in the right low- 
er quadrant and also referred there from other 
parts of the abdomen. The right testicle was not 
located; the left was small and high in the scrotum. 
Rectal examination revealed tenderness on the 
right. 

The temperature was 98.8°F., the pulse 80, and 
the respirations 22. 

The urine was negative. The white-cell count 
was 17,000. A blood Hinton test was negative. 

A plain x-ray film of the abdomen showed no 


726 THE NEW ENGLAND JOURNAL OF MEDICINE Nov. 4, 1943 
i Dr. Means: One has to explain the symptoms. 
is. It was suggested that the patient came in with 

recurrent attacks of dyspnea. They remain un- 
explainable unless the goiter caused them. It 
Cunicat Dracnoses may have undergone some rapid enlargement on 
Recurrent adenoma of thyroid. these — ith hemorrhage into a cyst. Did 
operative cerebral anoxia. you a cyst 
Dr. Castteman: No. 
Dr. Means’s Diacnoses 
REFERENCES 
Nontoxic nodular goiter, adenomatous. 1. Drake, T. G., Albright, F., Bauer, W., and Castleman, 8. Chronic 
Hypoparathyroidism ? 2. Courville, C. B. Unroward Effect of Nitrous Oxide Ancsthesie. V6 pp. 
Cerebral vascular accident? 
ANATOMICAL DIAGNOSES CASE 29442 | Vol. 
PRESENTATION OF CasE 
First admission. An eleven-year-old boy entered 
the hospital because of abdominal pain of six days’ 
duration. 
The patient had had measles, chicken pox and 
a scarlet fever during his earlier life, but had been 
eight. 
a imal pain, diarrhea and vomiting. He ap- 
peared to tire easily and seemed unable to keep 
up with the other children. In general, however, 
he was in fairly good health. Six days before en- 
try, while at a Boy Scout camp, he developed lower 
midabdominal pain, which was present on walk- 
ing and sometimes went away in one or two hours. 
The pain continued intermittently until the day 
of admission. For the two days before entry, he 
had had frequent attacks of vomiting, as well as 
diarrhea consisting of eight or nine nonbloody, 
nonmucous stools daily. The day of admission 
the abdominal pain became constant and he had 
three bowel movements. There were no urinary 
that the embolus was on the same side as the opera- 
tion fits in with this theory. Microscopically the 
embolus consisted of very recent blood clot in 
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sis was “healing appendix.” 
charged on the eighth hospital day. 
Second admission (two weeks later). After dis- 


The attacks lasted a few seconds, 

of about five the The 

pain became progressively severer more pain- 

ful so that he doubled up with the attacks and 
two 


there were audible peristalsis and definite coils of 


Moderately. high-pitched peristalsis was audible. 
There was some tenderness in the line of the in- 
cision, which was well healed. Rectal examination 
revealed mild tenderness high on the right, but 
only slight induration; the examination was other- 
wise not remarkable. 

The blood pressure was 110 systolic, 70 diastolic. 
The temperature was 101°F, the pulse 110, and the 


i specific gravity of 1.025; 
the sediment contained 1 red cell and 2 white cells 
ner high-power field. The red-cell count was 
5,460,000, with a hemoglobin of 100 per cent. The 
white-cell count was 9800, with 49 per cent 
neutrophils, which showed moderate toxic granu- 
lation. The stools were guaiac negative; and cul- 
ture yielded no pathogens. The blood protein 
was 7.2 gm. per 100 cc., and the chloride 99.8 
milliequiv. per liter. A Miller-Abbott tube passed 
with some initial difficulty to the upper jejunum 


and considerably relieved the distention. He re- 
ceived a 400-cc. whole-blood transfusion and daily 
intravenous fluid. 

On the second hospital day he had two bowel 
movements and was quite comfortable. At that 


Ficure 1. Opaque Enema Showing Obstruction of the 
Colon Sy a Mass (arrows) below the Splenic Flexure. 
Note the flecks of bismuth in the dilated colon 
above the obstruction. 


referred to the point of pressure. A 
plain film of the abdomen showed a loop of dilated 
small bowel in the right u quadrant. There 
was gas within the colon. The right side of the co 
lon contained flecks of opaque material, apparently 
representing bismuth. One day later the opaque 
material had moved to the region of the splenic 
flexure . At that time the tip of the Miller-Abbott 
tube was at the ileocecal valve, and the small in- 
testine was deflated. An intravenous pyelogram 
was negative. 

On the third day the boy vomited 50 cc. of fluid 
and had two loose bowel movements. The Miller- 
Abbott tube was draining fecal material, which fre- 
quently plugged the tube. He was not distended. 
The temperature was 100.5°F. and the pulse about 
100. On the fifth day the temperature rose to 
103°F. He had crampy abdominal pains, vomited 
once and had one bowel movement. One hun- 
dred cubic centimeters of stomach contents was 
aspirated with apparent relief. 

A plain film of the abdomen showed the Miller- 
Abbott tube to be in the third jejunal loop. In 


evidence of intestinal obstruction. A loop of gas- 
filled intestine, sigmoid, was seen super- 
imposed upon the pelvis. 
Ten hours after admission an appendectomy 
was performed through a pararectus incision. The 
appendix appeared grossly normal. The mesen- 
teric lymph nodes were moderately enlarged. The = 
cecum was fairly long and minimally inflamed. | 
The terminal ileum was normal. There was no ’ "| 
Meckel’s diverticulum. The pathological dia - | 
| 
charge the boy remained well for the first three ' y ~ 
days, following which he began having sharp, 
crampy pains across the middle of the abdomen. | _ ‘ 
\ 
of vomiting, one occurring ten days and one | : 
eleven days before re-admission. During the at- | Pi 
tacks of pain the abdomen became distended, 
but the distention disappeared between the at- 
tacks. The abdomen, however, became more dis- 
tended during the second week. He had alternat- ee 
ing constipation and diarrhea. In the fifteen 
hours before entry he had two loose bowel move- 
ments. He was seen by his physician, who ob- 
served that during the attacks of abdominal pain time peristalsis was very active but “not obstruc- 
a tve.”” There was slight, constant tenderness be 
intestine moving against the abdominal wall. Fie low and to the left of the umbilicus, with rebound 
was given belladonna without relief. - 
Physical examination showed a greatly distended 
abdomen, with marked tenderness but no spasm. 
respirations 22. 
| 
| 
| 
| 


8 


: 
Ef 


a 


| 


ill 


there appeared to be an annular constriction w 
on a subsequent examina- 


mission the kidney was again investigated. I wen 
der why so much attention was given to the 


The child suffered from intermittent intestinal 
obstruction — that much seems to be clear. The 
second point that is clear is that the appendectomy 
did not cure him, in other words, the disease 
was not appendicitis. The third feature is that 
the correct diagnosis was not made at the time of 
the first operation. Perhaps the operator observed 


more than is given in the record, but one thing » 


is important — namely, that he noted minimal in- 
flammation of the cecum. Such inflammation in 
the presence of a normal appendix and signs of in- 
termittent intestinal obstruction perhaps should 
have been diagnostic. It is difficult to be sure but 
it is possible that the surgeon who operated on 
the patient at the first operation failed to make a 
diagnosis when he could have. The other thing 
that the surgeon should have noted, if possible, 
having observed inflammation of the cecum and a 
normal appendix, is whether the cecum was at- 
tached by a looce mesentery. I get the impression 
that the cecum was fairly long. We ought to 
have a more accurate description of that in ana- 
tomic terms. I suppose it means that the cecum 
was on a loose mesentery. In addition we should 
have been informed whether the large bowel was 
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palpated and whether it was properly rotated. If 
a segment of large bowel had an ample mesentery 
it suggests that rotation may not have been com- 


crease in the illness of the patient. The diarrhea 
fits with such a point of view. It is interesting 
that there was no blood in the stools. 

Dr. Benjamin Castrteman: One out of four 
stool examinations showed a +--+} guaiac test. 

Dr. Core: That is reasonable. It would be un- 
usual, I believe, for intussusception to exist as long 
as the final episode did without some blood in the 
stools. There are two diagnoses in my mind that 
fit the entire picture. The commonest one is 
intussusception. Although the x-ray picture is 
consistent, perhaps we should get the details from 
the X-ray Department before being too flat-footed 
about it. It would be unusual, however, not to 
find a mass palpable in the abdomen if the intus- 
susception started at the ileocecal valve and tele- 
scoped enough of the large bowel to bring the 
mass into the left upper pep ye The X-ray 
Department found a mass, it was not felt on 
physical examination. 

other diagnosis that I think is the only oth- 
er plausible one — perhaps I am being far too hasty 
—is torsion of a partially rotated large intestine. 
The x-ray examination suggests at one place that 
there is a large gas-filled loop, which is the usual 
accompaniment of torsion. Torsion is a less likely 
diagnosis than intussusception but one that could 
occur and cause obstruction at the splenic flexure. 
Both these lesions may form and relieve them- 
selves and therefore may recur intermittently. It 
is only when the intussusception becomes advanced 
enough so that it cannot reduce itself, or when the 
torsion has been present for some time, that im- 
pairment of the bowel wall occurs. 

Dr. Mitrorp Scuutz: In the barium enema 
you can see an obstruction just below the splenic 
flexure. The colon is displaced laterally against 
the abdominal wall, and there is a constant defect, 
which is 5 or 6 cm. in length. The defect is not 
suggestive of an intussusception, since you can 
see fairly distended colon just above the area of 
obstruction, visualized by the bismuth that had 
previously been given as medication. Here is the 
annular constriction. Here it is on another exam- 
ination. Something is fixed to the soft tissues, 
displacing the colon laterally. The impression at 
the time of examination was that it should have 
been a carcinoma, but in view of the boy’s age a 
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plete. 

After the first operation intermittent obstruc- 
tion recurred, and the episodes on the second ad- 
mission sound to me like obstruction, with begin- 
ning impairment of circulation of part of the 
bowel, causing a rise in temperature and an in- 

encountered. 
against the a 
fect medially 
bowel was ra 
tion. 

An abdominal exploration was performed on 
the seventh hospital day. 

DiFFer—ENTIAL DiaGnosis 

Dr. Oriver Core: The record evidently does 
not give the confusion that the clinical picture 
did at the time; to me the record on certain points 
is clear. I am struck by the fact that an intra- 
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Dr. Core: The x-ray films are impressive. 
When I read the record I did not get the slant 
that I do now from your recounting and pointing 

the 


Dr. Scuutz: Yes, I think it could. 


Dr. Core: May I ask for the confines of the 
mass described? Could it be accounted for by in- 
left 

It 


fecal 
terial, or it may all be extrinsic to the colon, per- 
haps with some necrotic material within it. I 
intussusception is 


the first operation were the initial phase of ob- 
struction, over a period of months, and resulted 


mission. I am still impressed by the story of the 
intermittent character as it is given in the record 


tion. Therefore, I shall stick to the idea of either 
intussusception or a volvulus of the large intestine 
in the absence of more positive evidence of intrin- 
sic tumor. In the absence of the positive 
x-ray finding of intussusception, I am _ inclined, 
leaning heavily on the “loose” cecum, to make a 
diagnosis of volvulus of the large bowel with some 
degree of necrosis, possibly going on to abscess 
formation to account for the x-ray finding. 

Dr. Scnutz: Does not a loop of bowel with 
volvulus usually contain a lot of gas? 


Dr. Cope: That is true. The two cases of vol- 


fl 


: 
i 


J 


one only it lasted over a pgriod of many more 
years. The doctor’s father told me that when the 
attacks occurred in childhood, the boy would get 
down on his hands and knees suffering from in- 
tense colic and try to defecate. After an hour 
or two of rolling around the attack would be re- 
lieved. When he first came to us the attack had 
lasted three days—much longer than any pre- 
vious attack. He had a volvulus with gangrene 
of the bowel and had a stormy time from general- 
ized peritonitis. If one makes a diagnosis of vol- 
vulus in this boy, one has to assume that there 
was necrosis of the bowel to account for the in- 
creasing septic appearance of the chart and also 
for the x-ray findings. 

Dr. Castteman: If volvulus had been present 
all th’s time, do you not think that it would have 


' been seen at the first operation? 


Dr. Core: Volvulus could not have been present 
ali this time. It would have to have been inter- 
mittent. The patients I have seen with intermit- 
tent volvulus or intussusception have had appen- 
dectomies following an attack and the correct di- 
agnosis was not made at the first operation. I 
imagine it may be a difficult thing to recognize. 

Dr. Francis Moore: The surgeon who per- 
formed the first operation was no more satisfied 
with his findings than Dr. Cope is. He felt that the 
appendix did not account for the picture. At the 
second operation the boy was operated on through 
an incision in the left upper quadrant, because of 
the x-ray findings. The splenic flexure was found 
to be virtually totally obstructed by a large, ragged, 
hard, infiltratine. obviously neoplastic mass, which 
was mostly on the medial side of the bowel, with 
some on the lateral and posterior aspects and ex- 


compromise diagnosis of either lymphoma 
inflammatory lesion was suggested. The 
decompressed the small and large bowels, and fecal 
thing that may be the red herring is the observa- material had drained through the tube. So one 
tion of inflammation of the cecum at the first [i 
operation. Such inflammation should mean either 
torsion or intussusception that had relieved itself. 
Could an intrinsic lesion of the bowel explain the 
x-ray findings? 
Dr. Core: Intussusception may result from a 
tumor so that the obstruction of the bowel becomes 
complete only when intussusception occurs. 
There is nothing in the history that excludes the 
presence of a large polyp or tumor that gave 
some mechanical difficulty resulting eventually in 
obstruction. The patient certainly had intestinal 
obstruction. We have some evidence of a mass 
or tumor by x-ray, which, if that were the primary 
agent of the obstruction, ought to have resulted, 
Not in intermittent obstruction, but in permanent 
obstruction. It is possible that the episodes before Se 
-—§ and by the fact that the boy was apparently re- 
lieved of obstruction at the time of the first opera- 


tension down along the aorta and vena cava. It 
did not look like an intrinsic bowel tumor. At 
that time biopsy of two or three lymph nodes was 
done, but frozen section was inconclusive. The 
only thing that could be done was to relieve the 
obstruction; hence an enteroenterostomy around 
the lesion was performed, anastomosing the trans- 
verse colon to the sigmoid. 


Diacnosis 
Intestinal obstruction. 

Dr. Core’s Diacnosis 
Volvulus of large intestine? t 
Intussusception ? 
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Anatomica, DitaGnosis 
Colloid carcinoma of colon. 


PatHo.ocicaL Discussion 
Dr. Castteman: The biopsy showed a charac- 
teristic colloid carcinoma. 
Dr. Linton: What was the grade of malig- 


child of seven or eight, who came in with a mass 
in the groin that proved to be a metastasis from a 
cancer of the sigmoid. 
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nancy 
Dr. Castieman: Colloid carcinoma of the 
bowel is extremely malignant. I think that it is 
commoner in children than is adenocarcinoma. I 
can recall one other case of colloid cancer in a 
Vol. 
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NATIONAL RESEARCH COUNCIL 
ON FOOD RATIONING 


Soon after the inauguration of a point system of 
food rationing in March, 1943, the director of the 
War Food Administration requested the National 
Research Council to appoint a committee of physi- 
cians to advise on special dietary needs and the best 
method of meeting them. This group was or- 
ganized, with Dr. William D. Stroud, of Philadel- 
phia, as chairman, within the Division of Medical 
Sciences of the council, as the Subcommittee on 
Medical Food Requirements under the general 
jurisdiction of the Committee on Drugs and Medi- 
cal Supplies, of which Dr. Walter W. Palmer, of 
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New York City, is chairman. The recommenda- 
tions of this committee have been published in the 
October 16 issue of the Journal of the American 
Medical Association. 

Food rationing is recognized as a vexing prob- 
lem, particularly so in a food-producing country 
such as ours, a country geographically immense, 
with extremes of climatic conditions, with dietary 
habits varying in different sections and among 
certain racial components, with geographical vari- 
ations in food availability and distribution, and 
with many important food groups still unrationed. 
The recommendations of the subcommittee cover 
these qualifying factors, without attempting to 
“provide an exclusive compendium of conditions 


_in which extra rations are thought medically in. 


dicated.” It is further stated, “They [the recom- 
mendations] are rather a guide to the vast majority 
of such conditions, any attempt to define all of 
which would vitiate the scientifically necessary 
flexibility inherent in any wise system of rationing 
for the sick.” Recognition has been made of the 
precedent established by the Food Rationing Ad- 
visory Committee of the British Medical Research 
Council, which acts in an advisory capacity to the 
Ministry of Food. In England, however, the prob- 
lem is actually somewhat simpler owing to stricter 
rationing of a more limited supply of food, prac- 
tically all of which is owned by a governmental 
agency of a geographically small and cohesive na- 
tion. 

The recommendations of the subcommittee call 
for the restriction of the authority to certify pa- 
tients to “persons licensed to practice medicine and 
surgery in their respective states,” for appeal com- 
mittees of qualified physicians, for the annual re- 
newal of certification, and for certain maximal al- 
lowances in specified diseases, notably diabetes 
mellitus, tuberculosis, chronic nephritis of the neph- 
rotic type, cirrhosis of the liver, severe hepatitis, 
chronic ulcerative colitis, chronic suppurative dis- 
eases and sprue. The diagnosis of chronic ulcer- 
ative colitis or of sprue is not accepted unless cer- 
tified to by three physicians. 
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It is scarcely necessary to reiterate that food ra- 
tioning constitutes a vexing problem. Processed 
foods present such a variety of types, from fruit 
juices that are mostly water to dried vegetables 
containing none, that it obviously makes little 
sense to measure them with the same yardstick 
or to weigh them in the same scales. The reason 
for grouping meats and fats ix certainly one of or- 
ganizational convenience that is not based on 
sound dietetic principles. Furthermore, a rea- 
sonably good sustaining diet can be built up of 
unrationed foods alone — when they are available. 

In Massachusetts the policy of having a medical 
advisory committee to the state branch of the Office 
of Price Administration was adopted early in the 
summer, and this committee adopted the principle 
that, although it might be its brother’s keeper, it 
did not wish to exercise police control over him. 
If a registered physician of Massachusetts wishes 
to employ dietary measures for the treatment of a 
patient and does so within reasonable limits and 
with apparently honest intent, the advisory com- 
mittee will give him its support — nor does it chal- 
lenge its colleagues’ intellectual integrity by de- 
manding the certification of three physicians for 
any diagnosis. 

In our current years of trial, the more that can 
be accomplished by education and by mutual un- 
derstanding and co-operation, the sweeter will be 
the taste of our ultimate success. It will be an un- 
fortunate outcome if victory over our external en- 
emies has to be won at the cost of increasing regi- 
mentation, coercion and force at home. 


THE CHILDREN’S CENTER 


Tue Children’s Center of Boston has now been 
in operation for over nine months, and the occa- 
sion seems suitable to review briefly its auspices, 
its purpose, its program and its accomplishments. 

The Center was established in Roxbury, near a 
low-income community, in January, 1943, under 
the auspices of the Judge Baker Guidance Center 
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and aided by a grant from the Rockefeller Founda- 
tion. It was set up, however, as an independent 
organization, with its own staff under the direction 
of Dr. Marian C. Putnam and Mrs. Beata Rank. 
Its purpose was to provide day-nursery care and 
psychiatric consultation and treatment for infants 
and preschool children —a service that is almost 
unique, since the opportunity to begin educational 
offered in those family situations where emotional 
conflicts have appeared as early as the first or 
second year of the child’s life. It is obvious that 
the best results can be obtained in these most 
formative years, and before unfavorable parent- 
child relations have become fixed. 

The Center offers and has been furnishing a 
five-point program: day-nursery care, which is 
open to a group of thirty to thirty-five children 
with an age range from infancy to five years; in- 
patient care for a few children whose residence at 
home is temporarily inadvisable; therapeutic and 
educational work with parents and children; a 
consultation service available to the whole com- 
munity; and facilities for the training and teaching 
of students in the various fields of child care. In 
offered for various professional people — social 
workers, nursery-school teachers, volunteers and 
students in child care and, ultimately, psychiatrists 
and pediatricians. A special grant from the 
Rockefeller Foundation helps to open the op- 
portunity for study and research. 

As evidence of the need that the Center is 
meeting and of the progress already made, it is 
interesting to note that during its first half year 
of existence applications were received for nearly 
250 children. These came from thirty-seven 
agencies, from private physicians and through 
direct neighborhood contacts. 

This new and valuable organization is particu- 
larly welcome in a community that, already 
richly endowed with them, knows how to utilize 
and appreciate its many health and social agencies. 
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MEDICAL EPONYM 
SyNDROME 


Although the term “gargoylism” as applied to 
this syndrome was first used by Ellis, Sheldon and 
Capon in an article entitled “Gargoylism (Chondro- 
Osteo-Dystrophy, Corneal Opacities, Hepatosple- 
nomegaly and Mental Deficiency),” which ap- 
peared in the Quarterly Journal of Medicine (29: 
119-135, 1936), the source of the eponym is an arti- 
cle by Dr. Gertrud Hurler of the University Chil- 
dren's Clinic in Munich. Dr. Hurler wrote “Ober 
einen Typ multipler Abartungen, vorwiegend am 
Skelettsystem [Multiple Degenerative Changes, 
Predominantly Skeletal],” which appeared in 
Zeitschrift fiir Kinderheilkunde (24: 220-234, 
1919). A portion of the translation follows: 

In the foreground of the clinical picture presented 
by our little patients stands the peculiar deformity of 
portions of the skeleton, namely of the head as a whole 
and especially the occipital region, of the clavicles, of 
the proximal end of the humerus and of the scapula. 
As the x-ray pictures show, we are dealing with 
changes in conformation particularly through extensive 
hyperostoses and defects (gaping sutures) in the skull, 
apparently the result of disturbances in ossification. 
The clavicles give the impression of being heavy, mas- 
sive, excessively cured bony structures. The substance 
of the scapula seems very compact, the acromion 
markedly bulging, the joint socket shallow and small. 
In addition there is in both children a marked kyphosis, 
in one a funnel breast, in the other a pigeon breast, 
and in both, diffuse clouding of the cornea pro- 
nounced by the eye specialist to be hydrophthalmia, 
that is, a congenital defect; and as further stigmas of 
degeneration there are in both children crooked little 
fingers and contractures of the fingers. 

R. W.B. 


CORRESPONDENCE 


BOOK REVIEWS 


To the Editor: In view of the recent critical review 
of the book, Surgical Practice of the Lahey Clinic, 1 would 
like to make two suggestions which, I believe, are con- 
structive in character. These relate not only to this re- 
view but also to others to be published in the future. 

This review is published anonymously, as has always 
been the custom of the New England Journal of Medi- 
cine, and my first suggestion is that all reviews be signed. 
This is but simple justice to the author and the publi- 
cation, will make the reviewer more conscious of his re- 
sponsibilities, and will permit readers to decide (1) 
whether the reviewer is a qualified critic and (2) whether 
his criticism might be colored by personal prejudice. 

The second suggestion is less important. Since a re- 
view, to my mind, gives an opinion as to the value of a 
book, it should be presented to the reading public soon 
after publication. This review of Surgical Practice of the 
Lahey Clinic appeared two years after publication, and 
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after it had been, according to the W. B. Saunders Com- 
pany, among the best selling books for the year of publi- 
cation, 
The book is composed, as is stated in the preface, of a 
group of selected papers previously published. These 
were written by a busy and often overworked staff of 
surgeons, fellows, anesthetists and other specialists in the 
Clinic, with a desire to share with other members of the 
medical profession the methods they had found useful. 
The authors would be the first to admit that the book is 


not what might be described as a literary gem. How- 


ever, its enthusiastic reception, as evidenced by the large 
circulation and the many complimentary letters from 
purchasers, indicates that it has pleased many readers 
and apparently has answered a definite need. 

As to the reviewer's comparison of the American and 
British literary style, it is probably true that the criticism 
so often leveled at us of being too utilitarian is also 
true of our literary style. However, we are Americans, 
and our literature is read largely by Americans. Today 
our American utilitarian methods are serving us and our 
respected English allies to an extent that is gratifying to 
them and to us. 

As surgeons we are interested primarily in saving lives 
and limiting suffering. Secondly, we are interested in 
presenting our experiences to others to accept or to re- 
ject according to their judgment and trust in us. 

Frank H. Laney, M.D. 
605 Commonwealth Avenue 
Boston 


WAGNER-MURRAY-DINGELL BILL 


To the Editor: The time has come once again when 
it appears to me that one from the ranks should speak 
out frankly. 

What I have in mind is the present approach in the way 
of argument in opposition to the Wagner—Murray—Dingell 
Bill, and similar proposals now before Congress. 

It seems to me that any physician listening in on the 
“Forum of the Air” discussion of the evening of Septem- 
ber 22, must have realized how much damage is done 
to the present methods of supplying medical care to the 
public by such forms of argument, either for or against 

proposals. To my mind our leadership is weak in 
debate. The points presented are not persuasive. Bril- 
liancy of discussion is evident in full measure, but such 
points of view as are presented are antagonistic to the 
public. They gain us nothing in the way of support. On 
the contrary, they repel. Under such circumstances, one 
cannot fail to come out of the discussion with ignorance 
and prejudice, especially if there is profit in prejudice, 
without recognizing defeat. 

The arguments of our leaders concern themselves with 
admitting gross defects. Our spokesmen seek sympathy 

protection under the wings of our enemies. We 

such practices are desirable. We strive to show that the 
bureaucratic groups are correct, and that we ourselves 
are attempting to do the very things that they propose. 
Therefore, we are now agreeing that they have been right 
all along, and that we have been wrong — that we are 
trying to do the same thing that they are trying to do, 
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and that we have been at fault. Such admissions are 
weak, nonconstructive and i 
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or others took over the furnishing 
cal care to the public, the doctors would be 
these present-day charity services. I 
from a financial point of view, governmental 
medical services might, and probably would, be a 


for these present charities by funds derived from taxa- 
I invariably find that the people who started off 
the conversation change their minds. 


or 

by taxation or otherwise. They have come to 
think of doctors as public servants that should be poorly 
i never 


BE 


supported largely by voluntary contributions. I add that, 
if the Pee hienr-Dtne Bill or any similar bill 
went through Congress, these organizations would have 
to pass out of existence, insofar as control and voluntary 
contributions are concerned, and that they then would 
become a burden on the taxpayer. 

I find that the public does not want state medicine un- 
der those terms, and it appears to me that some such 
general approach to the problem would be far more ef- 
fective than the present one. 

I do not believe that any businessman would argue his 
case in the way that our leaders are presenting their cring- 
ing arguments. He would approach the argument in a 
businesslike way. Looking for sympathy engenders only 
scorn. Admitting that we are wrong when we are not 
wrong, showing weakness when strength of argument 
should be our method, pandering, flattering and crawling, 
all seem to me to be the surest possible road to defeat. 
I believe that such methods have assured the passage of 
the Wagner—Murray-Dingell Bill during this session of 
Congress by an overwhelming majority. 

Why not face facts squarely? I have no desire to sit 
here pounding out my heart and thoughts for publication 
in any wish for recognition as a leader. I desire no re- 
sponsibility. But, it does stir up my wrath when I listen 
to such weak arguments, and see such bad leadership as 
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our spokesmen have given through these years in so many 
ways — leadership that is directing us straight i 
path of defeat. Surely, some of us must have guts enough 
to come out squarely in such times, in order to try to 
let us see things straight and find a better 


Palmer, Mass. 


NEW ENGLAND PATHOLOGICAL 
SOCIETY 


The first fall meeting of the New England Pathological 
Society was held in the auditorium of Boston University 
School of Medicine on October 21. 

The first paper of the evening was “Immersion Foot 
and Allied Disorders” by Dr. Carl K. Friedland. Cool- 
ing the extremities of man to 15 to 18°C. causes simple 
vasoconstriction. Further cooling to, but not below, the 
freezing point results in tissue injury, an increase in capil- 
lary permeability and exudation of plasma into the tissues. 


foot are all fundamentally due to the same pathophysio- 
logic process, their apparent differences being the resul- 
tant of the site, type and duration of exposure. Other 
factors such as dependency, immobility, maintenance of 
body temperature and cold sensitivity also tend to modify 
the picture. Frostbite is designated as a separate entity 
because it is due to actual freezing and ice-crystal forma- 
tion within the tissues. 

In the discussion that followed Dr. Shields Warren 
described cases of prolonged immersion in which, after 
one and a half to two months, evidence of a mild to mod- 
erate Wallerian degeneration in the peripheral nerves was 
still present with an ultimate fair degree of recovery, 
although in one patient after six months a trophic ulcer 
due to anesthesia of the toe developed. In later periods 
there was pain thought to be due to fibrosis about the 
nerves. He also stressed the importance of the edema 
seen in this condition, which results in an increased 
amount of collagen with hyalinization so that the histo- 
logic picture simulates long-standing elephantiasis. The 
small arteries often show complete occlusion by old fibrous 
tissue, sometimes with recanalization consistent with the 
end result of thrombosis. Dr. Valy Menkin raised the 
point whether the substance responsible for the physiologic 
changes was due to histamine or a histamine-like sub- 
stance. He believes that the changes are caused by a leu- 
kotaxin resulting in increased permeability, and cited ex- 
periments in which the exudate found in the tissues was 
dialyzed and the histamine-like substance and leukotaxin 
were removed. When this fluid was resynthesized with 
histamine, there was no change in capillary permeability. 
If the fluid was resynthesized with leukotaxin, the original 
effect was produced. He also raised the question of a 
neurogenic effect on the development of the inflammatory 
reaction. Dr. Moritz raised the question whether there 
were individual tissue specificities to thermal injuries, and 
in the discussion Dr. Warren brought out the point that 
the endothelium of the capillaries, small venules and 
lymphatics showed the earliest signs of injury, and he 
stated that he believed that this was the most susceptible 
tissue. Dr. Stanley E. Bradley presented the second paper, 


W. A. Hutton, M.D. 
REPORT OF MEETING 
Vo 
1 
thing for the doctors, since tney Would De compensated 
thought of the matter from that angle. They are in- 
variably converted, since they apparently are opposed to 
anything that will pay the doctors at any expense to 
themselves. Obviously, they were led to believe that 
they were going to get something for nothing. 
Then on top of that | point out that many of the hos- 
pitals throughout the world have been provided through 
voluntary contributions by well-to-do citizens and that 
the Red Cross and other such organizations are likewise 
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“Blast and Crush Injury During Warfare.” Extended 
naval operations and the bombing of crowded cities dur- 
ing the present war has aroused considerable interest in 
the immediate and remote clinical effects of the detona- 
tion of high explosives. Analysis of the physical character 
of an exploding charge indicates that the formation of a 
rapidly moving, high-compression wave front or “blast” 
may result in serious injury or death, on land or in the 
sea, unattended by marks of external violence. The syn- 
dromes of “blast lung” and “water blast” have been 
delineated and studied experimentally. In addition to the 
banal aspects of injury secondary to an explosion of any 
type, prolonged compression of the limbs by wreckage, 
with subsequent renal damage and uremia, has been seen 
fairly frequently and has inspired exhaustive experimen- 
tal study. Renal functional changes during traumatic 
shock with special reference to the “crush syndrome” 
were briefly outlined. 
In discussing the paper Dr. Menkin raised the 

whether there was elevation of glucose, the result of 
glucogenesis from injured tissue, and whether the entire 
problem was related to the cuglobulin fraction of the 
exudate — cither euglobulin itself or a fraction, necrosen, 
causing particular injury to the liver and kidneys. The 
author's answer was that the carbohydrate metabolism 
was not altered; there was variable but usually insig- 
nificant adrenal damage, with no evidence of liver dam- 
age. The question was raised whether a subdural hema- 
toma could be produced by blast injury alone. In the 
discussion it was brought out that most cases of sub- 
dural hematoma were the direct result of trauma secondary 
to the blast pressure. 


The last paper was presented by Dr. Robert W. Wil- 
liams on the subject “Aviation and Cardiovascular Sys- 
tem.” In aviation the cardiovascular system must with- 
stand two principal strains: centrifugal force due to sharp 
turns at high speed and low barometric pressure due to 
high altitudes. Centrifugal force in modern fighter planes 
may exceed eight times the force of gravity (8g). The 
vascular system in the dependent parts of the seated pilot 
is distended by blood under this tremendous force until 
there is insufficient blood circulating to the head. This 
causes visual blackout and then unconsciousness. The 
effects of centrifugal force may be counteracted by various 
mechanical devices that tend to prevent the pooling of blood 
in the lower parts of the body. At high altitudes the baro- 
metric pressure decreases until at about 50,000 feet it 
falls below the partial pressure of alveolar carbon dioxide 
and water vapor. Therefore at this altitude, even with 
100 per cent oxygen supplied by mask, life is impossible; 
only with a pressurized in can man survive. Even at 
lower i 


not only central nervous but also cardiovascular patho- 
physiology. In addition, at altitudes above 18,000 feet, 
nitrogen dissolved in the tissues comes out of solution and 
may collect as bubbles. The symptoms of the “bends,” 
whether articular, pulmonary, cardiovascular or central 

nervous, depend on where these bubbles appear. The 
bends can be prevented by peebreathing oxygen, or better, 
by using pressurized cabins. 

In discussing the paper the question was raised whether 
it is possible to train groups of aviators to tolerate these 
effects of cewtrifugalization. It was Dr. Williams's opin- 
ion that this was not possible. 
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Standard Nomenclature of Disease and Standard Nomen- 
clature of Operations. Edited by Edwin J. Jordan, M.D. 
12°, cloth, 1022 pp. Chicago: American Medical Asso- 
ciation, 1942. $4.00. 

This volume, Standard Nomenclature of Disease, first 
published as a book in 1933, revised in 1935 and now 
completely revised, is combined with Standard Nomen- 
clature of Operations, first published in June, 1942. 

The basic plan used for the work was adopted officially 
at the second National Conference on the Nomenclature 


of Disease. In 1937, periodic revision was taken over ' 


by the American Medical Association. In connection 
with the third edition, a fourth National Conference on 
Medical Nomenclature was held under the auspices of 
the American Medical Association in Chicago in March, 
1940, with Dr. Haven Emerson, of New York City, 
serving as chairman. The present edition is the result 
of this conference. There is no essential change in the 
arrangement of the material in this edition; however, 
about thirty-five hundred additions, deletions and correc- 
tions have been made in individual diagnostic entries. 
The entries in the section “Disorders of Endocrine Glands 
and Hormones,” which appeared in the classification 
“Body as a Whole” in previous editions, have been re- 
classified under the appropriate organs. The present edi- 
tion is authoritative, since it represents the consensus 
of about sixty delegates to the conference from interested 
organizations and institutions. 

Following the classification of disease, there is an ex- 
tensive index referring to etiologic classification, and a 
useful table of eponymic diseases is appended. The aim 
of the work is to include every disease that is clinically 
recognizable and to avoid repetition and overlapping. 


primary 
factors: the portion of the body concerned (topographic) 
and the cause of the disorders (etiologic). These two 
elements are designated by numerical digits separated 
from each other by a hyphen. The first three digits in the 
disease code describe the topographic site; the last three, 
following the hyphen, describe the etiologic agent. 

The nomenclature of operations was compiled as a 
parallel to the code of disease in response to a demand 
from various sources. The compilation is a combination 
of all well-known operative terminologies of various hos- 
pitals and associations. The division of fundamental sur- 
gical procedures into eight main categories was carried 
over, to a large extent, from the Classified Nomenclature 
of Operations of the New York Hospital. This code at- 
tempts to bring about standardization in designating op- 
erations, It likewise has a complete index referring 
back to the various operations. All hospitals and others 
concerned with scientific medicine should adopt a stand- 


ard nomenclature, particularly if they do not have a com- . 


plete schedule of their own. 


This book constitutes a standard reference source. 
It should be in the office of every surgeon and physician, 
especially those who are concerned with hospital service. 


ae Mployed, ver possible, im 
preference to Latin or Greek terms, although numerous 
exceptions occur, especially under diseases of the skin 
and of the eye. 
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Borderlands of Psychiatry. By Stanley Cobb, M.D. 8°, 
cloth, 166 pp., with 28 illustrations, Cambridge: Har- 
vard University Press, 1943, $2.50. 


Dr. Stanley Cobb, now  psychiatrist-inchief at the , 


Massachusetts General Hospital, has long been a student 
of the borderlands of psychiatry. Beginning as a neuro- 
pathologist, with neurophysiologic leanings, he first be- 
came a neurologist, later an experimentalist and finally a 
psychiatrist. He has, during these years, wandered widely 
in the fields of the psychoneuroses, epilepsy, the organic 
disorders of the central nervous system, alcoholism and 
speech defects. This borderland, or to most psychiatrists 
the hinterland, contains, according to Cobb, a popula- 
tion of six million people, a vast number when com- 
pared with the six to seven hundred thousand who make 
up our hospital population for mental diseases, the pri- 
mary field used for the major training center of most 
psychiatrists. With Cobb's background, therefore, physi- 
cians have long awaited the Lowell Lectures given by him 
in 1940. They will not be disappointed in this book, 
a somewhat claborated and expanded text, geared to a 
more medical audience than usually attends a popular- 
lecture series. 


Much of Cobb’s training and fundamental thinking 
comes out in this book. He soundly views cach ficld 
of the borderland, carefully evaluates the acreage, the 
quality of the soil, its previous history, its presumptive 
yield and its crop prospective in view of future tillage. 
Much of the field has been previously explored, such, 
for instance, as the old body-and-mind problem, now fer- 
tilized and revitalized as psychosomatics. Cobb presses 
and strains out the essentials in a brief, penetrating man- 
ner, leaving one sure of the way he feels, and almost 
certain that he is essentially right in his deductions. At 
least his review is based on a thorough study of each sub- 
ject, neglecting No aspects, be they physiologic, anatomic, 
psychologic or psychiatric. 

The whole book makes one think of a New 
boiled dinner. There are many ingredients, all well 
cooked and furnishing sound, hearty fare. But one can- 
not digest quickly such varied provender as “the parallel 
evolution of speech, vision and intellect,” “the function 
of the frontal areas of the human brain,” “the anatomical 
basis of the emotions,” “consciousness” and “concerning 
fits.” Taken in small pieces, chewed and ruminated, each 
portion makes a tidy meal, and one well worth the time. 
Some psychoanalysts may not favor their portion, but 
neither will all the structuralists nor all the behaviorists. 
The meal, however, is excellent and everyone will find 
something at the table to his liking. If he does not, 
he had better go hungry. 

The style of writing leaves something. to be desired. 
Cases are treated “from more than one angle”; “crypto- 
genic” is discarded, as being a “long” Greek word, al- 
though Cobb does not hesitate to use “dysrhythmia,” 
“anosognosia” or “strephosymbolia.” Graves’s name is 
constantly misspelled, as is that of Lorente de Né and 
J. F. Fulton. There is a good index to the book, and se- 
lected references at the end of each chapter. The reviewer 
cannot conceive how anyone could not find both nourish- 
ing and thought-provoking sustenance in this stimulating, 
well-organized monograph. It is hoped that in future 
editions the textual errors will be erased. 
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Psychosomatic Medicine: The clinical application of psy- 
chopathology to general medical problems. Wy Edward 
Weiss, M.D., and O. Spurgeon English, M.D. 8”, cloth, 
687 pp., with 2 tables, 9 illustrations and 4 charts. Phila- 
delphia and London: W. B. Saunders Company, 1943. 
$8.00. 


The old body-and-mind relation takes on a fresh as- 

pect when, in modern times, it becomes “psychosomatic 
medicine.” A_ periodical, first issued in January, 1939, 
with the designation Psychosomatic Medicine, was the 
early effort in the field. Now comes a book, stemming 
from the same impulse. The senior author learned about 
twenty years ago that one patient's illness, the chief symp- 
tom being headache, “was her infantile way of expressing 
disapproval of her brother's marriage and, when the 
meaning of the illness was made clear to her, she prompt- 
ly recovered.” Now he finds that similar cases are by no 
means the exception in the practice of medicine. Many 
authorities, he states, agree that cases like the above con- 
stitute about a third of all practice, and that another 
third concern patients who have emotional factors com- 
plicating and adding to the burden of their physical dis- 
case. 
This book deals with the problems of the emotional 
factors in the cause or augmentation of illness. The vol- 
ume stresses personality development and the establish- 
ment of psychopathology carly in life. In a series of 
chapters, each division of the body structure is taken up 
in detail. The gastrointestinal and cardiovascular  sys- 
tems, as might be expected, receive most attention, but 
the endocrine, special-sense and the genitourinary systems 
are not neglected. There is a brief chapter on military 
medicine, a timely effort but somewhat out of place in 
this volume, and four final chapters on treatment. 


In the opinion of the reviewer, the book presents a 


case histories are used, but they are often feeble argu- 
ments for positive generalizations. As in the case noted 
above, all symptoms tend to disappear only too quickly 
once the inner springs of discord are touched. In other 
words, the authors make happy endings almost as frequent 
as in motion pictures, a goal seldom reached in the prac- 
tice of most psychiatrists. 

In spite of these shortcomings, the book offers much 
thoughtful material for medical ‘students and practition- 
ers. It at least brings forcibly to their attention one of the 
most pressing problems in medicine today. The authors 
demonstrate that the emotions may play a role in illness, 
as in our daily lives; what they fail to show in an en- 
tirely convincing manner — possibly the time is not ready 
to show it— is how that role is played. From time im- 
memorial emotions have colored our lives; this book leads 
one to believe that the coloring carly in life is of greater 
importance in disease than any coloring that may come 
later and that many illnesses, the result of pathologic 
changes, come as the result of the emotional strain. Al- 
though there is some evidence that such statements may 
be true, much more must be known before a broad gen- 
eralization can be made. This book forms part of the 
stimulus that arises from an awakened interest in psy- 
chosomatics and, as such, deserves a wide reading. 

(Notices on page xii) 
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mass of data, somewhat poorly evaluated and often pre- 
sented without ordinary scientific discrimination. Many 


